: ifh /n-m &j ,->t m «i 



* * » 



■ 




(si) mwn £ 5Hi6 

C07D 243/08, 401/04, 405/12, A61K 
31/55 



Al 



(ii) mm&rm-% 



(43) mm&ffl 0 



WO99/05124 



1999^2/34 0(04.02.99) 



(21) mm&M%£r 

(22) m&ttims 

(30) ffifcffix-* 
#^¥9/197587 



PCT/JP98/03267 



1998^7^22 0(22.07.98) 



1997^7^23 0(23.07.97) 



JP 



(71) ffi^A (*BS:l»<i--<-CO»SaK:ov>T) 

(YAMANOUCHI PHARMACEUTICAL CO., LTD.)[JP/JP] 
T 103-841 1 JKSCS't'ifeEB^^Br^TBaSll* 
Tokyo, (JP) 

(72) &<fctf 

(75) ^flf/ffllA (*|(IO^T^) 
S^IS^KKOSHIO, Hiroyuki)[JP/JP] 
5plllit^(HlRAYAMA, Fukushi)[JP/JP] 

Hj(ISHIHARA, Tsukasa)[JP/JP] 
jfti*S*(FUNATSU, Masashi)[JP/JP] 
JHttS^(KAWASAKI, Tomihisa)[JP/JP] 
&#te = (MATSUMOTO, Yuzo)[JP/JP] 
f 305-0841 3E«tJRo<tfTtT»#* ? fi:21 
lU2rtMH8c5t£ttrt Ibaraki,(JP) 



(74) ft^A 

#S± J!:#^H, ft(NAGAI, Shozo et al.) 
T174-8612 *3Stffi««E«ft = T117#l# 
0i:£rt8Sg*5t#tt tttMfttt&A Tokyo, (JP) 

(81) J§£S AL, AM, AU, AZ, BA, BB, BG, BR, BY, CA, CN, 
CU, CZ, EE, GE.-GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KR, 
KZ, LC, LK, LR, LS, LT, LV, MD, MG, MK, MN, MW, MX, NO, 
N£ PL, RO, RU, SD, SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, 
US, UZ, VN, YU, ZW, ARIPO^If (GH, GM, KE, LS, MW, SD, 
SZ ? UG, ZW), 3.-7 >T^fF (AM, AZ, BY, KG, KZ, MD, RU, 
TJ, TM), gfcWIWft (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, 
GR, IE, IT, LU, MC, NL, PT, SE), OAPI#fT (&F, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



(54)Title: NOVEL HEXAHYDRO-l,4-DIAZEPINE DERIVATIVES OR SALTS THEREOF 



,Y~Ff 




"T3-0 




(1) 



(57) Abstract 

Hexahydro-l,4-diazepine derivatives represented by general formula (1); pharmaceutically acceptable salts thereof; and drugs 
containing the same as the active ingredient, such as activated blood coagulation factor X inhibitor, wherein A: phenylene, pyridylene, or the 
like; B: a 5- or 6-membered aryl or heteroaryl ring; X: -CO-, -CONH-, -CSNH-, S0 2 -,-S0 2 NH-, or the like; Y: a bond or alkylene; R 1 : 
hydrogen, alky], -Y- (hetero)aryl, or the like; R 2 : hydrogen, alkoxy, -COOH, or the like; R 3 : amidino or a group capable of being converted 
into amidino; and R\ R 5 : each independently hydrogen or lower alkyl. 
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0. 0 9 5 


8 4 


0. 13 4 




0. 5 9 0 



* ) nmt^m 5-208946 nonmm 5 2 
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2) 7-)7iiw;exo v i v orommmmmfem (Mfig^) 
nmmutm&Lrzm&i OR-??* (20-30 g, sLct) ic*fu *kw-k 

TT, WliO 3.8%^I>tth'J^l/10tCT 0.6ml ftjfiiL, 
3000rpmTl0^(DiS,L«{3ck0«^^iiL^o C©M^ffl^Ta) & 

ixb) <D^mzm\ K®%m®mm (pt) ^wie^sb^ (aptt) 

a) fl-H^Mf^ (PT) 

«KD>^7°7X^> (54mg/vial, :*;Uyft) ^^g* 2.5ml 

3rCCT^«3)DfiLfc. ±fS« 50 m 1 £ 37ttCT 1 ftP^MU ± 

uYuy^y^Ts^y^mso u izmuLmmmmnmrnzn-otz. mmmmo) 

mmiZKAme 1 u n g*±K C 4 AZ&m ITz. MMO^tD V 50 

b) rt@^^@B#p B ^ (APTT) 

gfthO>l777n (*;UV*fc) 50wl, ±Ejfc*50tf l*37rtCT3» 
. &«&U 6b^*6 37t;(CT^M&Lfc20mM C a C 1 ,*« 50 Ml S« 
toLM@B#P B 1©$S££fTofc. ^HP#K(Dili|^(c«Ame lungftKC4A£ 

3) 7>77$ffl^exo v i v o "WMBimrumfefe (lng4) 

±IH 2 ) ©K»TS#JR©miHl«:4-©ftb 0 izm a V>7*m HT3fc«ftntft 
4L30 SHgCSikLfctett, ±122) ©KatratBlcfrofc. 
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4) #-^1j->£ffl^£:e x o v i v o TOi&BPf F^ii^S (*£P&4) 
iM.7k\ZTfeM> Xit0.5%^^)l±)ln-xmmzxmmLTzmM^ gastric tube 

zm^xmmn&$LMmft\zmm®Tx±mmm&K) 3.8%^x>^su 

fc. z.<DM&zm^T±M2) tmmz, nm^mmmm (pt) *i^H* 
mmmrn (aptt) ©aut^fTofc. 

-ass (i) T*$ns*fsw^*^^o«**WK:«F*$n*i4©iax 
aipwics-^stts. 

^tt»J«€#«LT»Sft*Sn**«. a^fiKAl B^gPT0.1~500mg. * 
mUT 0.01 -lOOmgT&O. 1 U&f&EHCSHtT&^-'f 3. S^* 

»a* <7)&&x&witz><DX\ ±m&$mmm&v'pt£^mx-^ftt£m£b&z>o 
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75SiSF«iia»j. m-isuoi^w, tmau $ 

tttt. X3\M,7;U3-;U0,fc5fc7;Un-;MS, #'JVM-h8 0 (ftfig) 
d®«fc3fc*&£«tt, SSfcMfc», Hr«*f. ?L«. # 

tt». ^^ftSJ (flIAtf, 70 , BT»fk75M^*«g&SiJ© e k5*»MJ 

c:n6tt«A«/x^7 i U7«e7-f;^-*ariii§ < ®mm 

Xfl/>^bk7yi^) £j»TS73&. m^l<hpJ/§«J (WAtfkHD + 

^MTtS ( r*ja0«aft«£*©jfcfflj , m*i?*-±)],. 157-159(1983)^ 
r**t;^57No.l, &«¥W*Jflitgj . 77 MM X>m 78-82(1988)) . 

t5*tt^ffl$tl5 (#§108 56-49314^, F R 2460667^) . 
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##m 

1- t -y h + v^l^-JU^+J-fc: KO- 1 H- 1 , 4-vTifbf> l.8g£ 
DM F 10ml £8M?U dtlfc 4 -7)l*U - Hn^>f> 1.62gS.TOi?* 'J £ 

SSSl. 4-i?t*D-> 10ml fc»*U £tt£ 4 NttK (1, 4 -S> 
>jg»0 4ml £SD A, 80tT 16BfKM^Lfc. K/£i££?^&. «3tU ibtl 
fcJiS^vX^;i/X— r;U50ml ^JP^fc^ii^L, 1- (4-~ h07x-;U) 
^ttPD- 1H - 1, 4-v?7iftf> • 2&&tg2.11g£#fc. 
###12 

□ £ »J y> • ffiStm. 1.02g Rtf h U -7 A 2.57g £iPx. 24 m®&t&%tm 
SfTofc. m\ZKfomZ 4 - >7 □ D fc?U v> • 500mg SSPA 24 i§ f^i®^ 

a**ffofc. SJ^fS^milim, #bn^^M(c:^on*j|,A^JinA7jc, 

SI, 4-v^-^1f>30mI K8fi¥U CiniC h'JXfJH 5 > 0.95ml Rtfv- 
t -y^;i/v*;U^-M.48gSjDA, &fiCTl2B#WHI#Lfc. R*«[SB 
4U &£ftfc8tt**n07fcjUA : (10:1) S»ffl»«ti:TS 

•>U*y;W7A^D7h^57-f-T»8L, 1- (4--hD7i-JW - 
4- 'S+IJ-tHn-lH-l,- 4 - v7-feftf > l.94mg S'fifco 
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10%/t7*7>7A-#-#>f&* 100mg£*£/-;Hml CiSL, dftC## 
M2<D{t%® 460mg 20ml fcfttf Lfc»«E*iB*., ***BiaT. 

31*1, 2-v70dX*> 20ml £»#U d*UC, 7 -sivfcS^- 2 -^7 
9 Vyfthifr - h U ;i/ 290mg, 0.41ral RtfVxW ^Ah'JTt h+y^Dk 
KU K 458mg £Jn*.. SfiT 21 B#IHHI#Lfc. EJfc«lC7 □□*;UA£]bn;L, 

ATTO, fcbftfcgSfi£7~onjfc;UA : y^/-^ do : 1) 

<£iMtt§yU*W7A^D7 7- C C4- 

(4- A+U-tKD-lH-1, 4 - y?7if If >- 1 M 

7X1)/) -2-^7^U>*;U*-hU;|/429mg*fllfc. 
###J4 

##0J 3 <Dft£#J 420mg * 1 , 2 -S>7 □ DX*> 10ml £i£F#U ^tll:h 
UX^;U75 > 0.2ml Rtfj* ^ >X;i/*x;i,7 □ ^ -f K 0.11ml ^JlPAMT 12 

5M£7PD*;i,A : *^/-JU (2 0 : 1) £}§ai^$££T3 v U 7WU# ^ 
A^O?hi7*77^-TiSl, N — C (7-y7/-2-t7^) *3\>U] 
— N- C4 - [4- (4-tf'Jv;U) 4-v7iftf> 
-1— TJtO 7xXJl/) **>*;U*>7 5 K340mg£»fc. 

###<l4<!:|WU§fCLT> Si 0 <D###J5~6 (DitSyq&ntz,, 
###|7 

4-7;i/^O-3-y5 1 ;i/Xho^>if>3.0g$:DMF 20ml £»#U £ft 
A^-tj- 1 H D - 1 H - 1 , 4 - v7if tf > 5.81g RTffcWt* U "7A 3.94g £*0^ 
90'CT4^Hia^tfc. 

1) %&lh&i&b? Z z/ VtlVM 5 Attach if? 7 4 -'Ctt&bs 1- (2 
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-/^-4--h07i-JW ^D-h Hp — 1H- 1, 4 -i/7-K k°>3.78g 

1 1 

##0U 0T#fc5- HP- 1H- 1, 4-v7-tfk°>- 1 

-2- - bo^>y^MJ;U5.8g £X^/-;U20ml Kig^U CtUC6M7k^ 

-1H-1, 4 -v7iftf>- 1 -<;U) - 2 -- Hp^>>/x-H 4.21 g £t# 

1 2 

A+fkh'D-lH-l, 4 -v7-fe* ki> 21.4g SrDMF 214ml \Z1&Ml>* d 
tllC 4 - 7)l*n X H 0^>"tf> lO.lg RUME*&7J U ^ A 19.7g £SP;t> 90"C-C 7 
Bt^Jt^UfCo M^fSl, t#bn/rMK^PP*JUA£tJPX.. 10%^Sf 
7K^77U^A7Krt^, mm-ki&KTM'XmK &tK«t^*v^AT«L7c 
i&&£M£L7c. mnttmZl, 2 -v^DDX^>210mHC^U, 

^ti(zhux^;i/7 5>86.5 g , ->*- t -y^;uv^;u^^-h 93.4 g ^jp^, ^ 

STl3Bf^l^Lfc. SJS^^7K-e^^. **«:hHU£ATf£*l£L SSI 
fee ^^x-T-;Hrgfe^. 4- t -7 h*v#;i^x;i/- l - (4-xhP7 
xXJU) MMJ-fc: Hp- 1 H- 1, 4-v7-£t:>i4.l2g£#£:. 

###J 1 5 

###J 7 (TMb^tJ 3.7g £ 1 , 4-v**it>50ml (C^L, dtlk: h U X?- 
,1/7 5 > 3.23mL v- t - Vti h 5.2g t^T" 90 #it# 

Lfc. ££?££®£U #bnfcg|2£^PP*;bA£iP;i. 7k, M&i&TkT 
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A : **/-;M5 0 : 1) «g«my'JAyM7A^D7h^7 
-r-K:«J:D*ltSU 4- t -7*h^v/j;u^-;u- i - (2-/^;U-4-xh 
07x-;i/) ^kKD-lH-l, 4-v7-tftf>7.64g$f#feo 

##0U 5 t RlttK: UT, S8(D##0iJl 6-1 8 <D ft 
###| 1 9 

##0U 2T?#fc4- t -ZTY* is %)],$-)],- 1 - (4 -n hD7x-JH 
'S+U-fc HO - 1 H - 1 , 4--77i?t?> 14.12g £X*/-;M4ml HML. 
10%A°^vr7A-^ 700mg £ijn***£ffl&TiHlT 16 nfflSLWhlt. JR£ 
S£U »6nfca»*l, 2-5?^ODX^>440xnlt*# 
Lfc&tC. 7-*;i/5;U-2-^-7^U>*;Us|5-hij;U7.95g < tif»26ml, V 
v7 A hU7th + y^Dt K U K I8.5g £JB*in*, IfiT 2 ^WJK^ L&. 

7 2 -^-7^ I/>tj;u#- h U ;K).8g£ Vv7A h U 7-fc b*-> 

tfnfcHU Ki.9g*Jn*, IClWjtLfc. M{c7-^;u^;i/-2-^-7^ 
U>^j;^-hUJU0.8g<i:yv7Ah»J7iih^'>#Dt K'J K i.9g£fl07L, 2 

fltt^hU tfATttjfcLfcfc, ^Sbfco #£ttfc$i&25.01g<Z>3^ 7.04g£ 
a^-9-> : (3 : 1) *»ffi*«fr* *> U 7 D7 h 7* 

7 7-r-T**8lU 7- C [4- (4 - t -7*h + v^;>^-;U^\+ij-t: Kn- 
1H-1. 4-*7iffc?>-l— f;U) 7-'J/] -2-±77l/># 

###J 2 0 

#%m S(Dit&®> 2.1g 10ml 10%A*^:/7A-£k3§ 

300mg R^«»7 7 A 2.1g ^iPA^ST 5 PSTOftLfc. 
EJ£tt&-fe7-f hatiiL&&atiK£S£Lfc. #6tifc92tH^ dp*JUA* 

6tlfca*€l, 2-v7nnx*> 20ml C&#U 7-tJnJU$;U- 2 -^-7 
* I/>#;i>#X h U;p 835mg <hp^ 1.28ml Rtf 7 v7 A h U 7-fe h*~>#n t 
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AT«j»Si, SSLfc. ftStifcaaSr^nn^A : (3 0 : 1) 

S»ffl»lli:T*^U*y;P*7A^nTh^77w , -T?afaiL, 7- ( (4- 
(4- t - yh + y^J^-JK^t Hp- 1H-1, 4-v7i:tf>- 1 - 

>r;u) - 3 -^^-;P7-U /) pwio - 2 -±77 u>tuu#- b u;u i.94 g 

###J 2 1-1 

##0iJl 6Tf#fcl- t -7> + f/^;l/7^-;i/-4- (2-^OD-4 : "h 
O7x-;l0 ^1fkFP-lH-l, 4-v7€fcf>2.1g£4N£I?- 1, 4 

iomi 8ox:r 2 mmuwLfz, k^s&isl, t# 

, h* 0.6mK SI®? 1.65ml TSC&V ? 4 «7A h 'J 7"t F^Ot H U K 1.9g ^llDA. 

H6n^i$^Oom : *?J-)V (4 0: 1) ^^tB^^i1"5'>'J 
*yM7A^DTh^77^-T8HL, 4-^>v?;U-l- (2-700- 
4-~ h07x~;U) '\*tfkFn- 1H- 1, 4-v7iftf> l.47g 
###J 2 1-2 

###J2 1 - 1 <ZMfc£$l 1.4g £X7/ -JU 20ml Rtf* 20ml Idit^U dtlfC 
M^2.26gM^fc7>^X^A 108mg £iD;L, 3 ftNftlf&fiiiit Lfc. K^tt 

1. 2-^70 OX*> 20ml dfttC7 -tfUU^- 2 -±77 W> 

#;U#X h U )V 684mg, BfcSi 1.05mK Vf^ «7A h U Tth^y^Dt h* U H 
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i.24g mux- 24 mmuwLfzo 

*;UA : (50 : l) $:?ttB^mi:-r^->U^y;i/^^A^OT V*f 

?7 4 —THRU 7- C C4- (4-^>y*M4 1 1tl:HD-lH-l, 4- 

v7-tzt?>- l ;u) -3-^an7-'jy] - 2 -:>-7* !/>£;u 
#x h u ;i/ i.6i g 
###J 21-3 

2 1 - 2 642mg & 1 , 2-5>*nnx*>2Qml KJgtfU d 

ftlc 1 - ^□□x? 1 ji^Dn/fc;M - h i.44 m i $sq^, 90^x^6 P#PsTO£L£:. 

Ej&ra£ftai&g5£u »&nfcaatfe^^y-;i,20mi c»#u 2 mm® 

^Lfc, S^IJMfiU #Snfc3Sa££l. 4 20ml tig 
$U ItlCy- t h 270mgRtf h U I?;i/75 > 0.21ml 

Sim*. SfiT7«rnSH*L&. 

RfcSteffiU »Sttfc»tt£^*1*> : »»x?-;i, (4:1) 
t-fZ'>Vtiy)l%7&!7U'Vh# s 7 7>(-T!ttmL* 7- C [4- (4-t- 
T'h + yA^-JK^tKD-lH-l, 4 -v7if tf>- 1 -^)V) -3 
-^□□7X'J7]^5 1 ;U]-2-^7^1x>^;^*- HJ^298mg.£fffc. # 
##J1 9 i^JcLT. ^9O##0iJ2 2~2 3<D-ft^*ftfc. 
#%#J 2 4 

###J 1 9 Tfffc 7 - [ [4- (4- t -^h + ->*;pa|?x;P'\+iJ-k Hn- 

1H-1, 4-->*7ift!>-i->r;i/) 7xuy] -2-^7*u># 

;UsKxhU;P400mg*l. 2 - y^DOi^> 5m i £jgfi?U 3*CTfil#l,fc. 
Unt fcT U v> 208mg Rtf* * yzfrfr-fr? U y-( h* 201mg £ JD;L&&. 
T l2«rWia»bfc.R*JBi|c^ nn^jPASio^fiaftftK**^ h U ^AtK»«i, 
7jc, io%*x>R**«, zRTJU&ifc^, &*«EBtf-HJ'7£Tttift&, g£L 
7c. »Stifc«jt§^^y-;u«kr)fllSfib» N- (4- (4 - t -7>*->7J 
JtoK^kHn-lH-l, 4-v7ifk°>- 1 -4)V) 7x"JH -N 
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- ( (7-y77-2-t7fJW >7>7JU*>75 K 342mg Sftfc. 
0%M2 4tmmzbT, ^1 0(D#%#|2 5- 3 5 $.l£###l4 0 tfMfc£$J 

###| 3 6 

###| 1 9 (Dik&VQ 509mg £ 1 , 2 - v7 □ DX7 > 5ml IZfeM U Xh^-> 
£jl^x;l^ 7 v7*- h 401mg £i0 3 H#IHjat#L&. SJfcMtC 10%* 

g£L7c. mtltzmW:*^? : 7nn*;i/A (2:9 8) 

-i--r;u) 7x-jw — n — c (7-y7/-2-t7fW ^a* 

^ #jW^- h 637mg £t#7c 0 
3 7 

1 3T#fc4- t -7>^v^j;l/^-;U- 1 - (2 -7JU:*D-4-X 
hD7i^)^tk h'D-lH- 1, 4 -v7if tf> 1.62g £X^/-;M8ml 
t , 10%A 7V9A-K* 160mg ^iJD^7K*l?BimT^T" 2 (^Jf^ L 
7c„ ^S^MLfc^ gfSLfco #bn££gM(7M.62g©-5-£0.61g£l, 2 
-v^7DDX7> 20ml tC7&2£U 7 - tf^Ua ;U- 2 - ± 7 7 1/ >il h U 

Jl< 357mg tSfl 1.2g> Vv7A h 'J 7-fe h*v#D t H U H 823mg 
^T2B#Hit^b7c 8 S^^10%^*U-7A7K^> «J:fti&7KTJ©« 
^> l7kMth'J7A«lf;i, g£L7c. i^tlfci^l, 2-v7 
DDI^> 20ml iCjgjgU eU v> 467mg, X5^;i/ 7 □ 07M-JP7tr 

- h 560mg £ 0t:T'5D^ 1 mmmWLfz. X7 / -JU 1ml £}JQ*- 1 BtfM^tfc 

'&KfcmzmmLfz. nzntzimz^vy :wmx.?)i (3 : n 
&tTz>*s>)%y)iti7i»!7n-?h>f77'(-T*mmL> x^;u cn- C4- 

(4- t -7*h + v*;l/^x;i/^+)-h h'O-lH-l, 4-v7if^>- 1 - 

-3-7MD7I-JH — N — C (7-yJ/-2-t7f;V) 
TJl/7 7 ^ ;10 7-feT— h 1.08g Z'&tZo 
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##0)J 3 9 

##0J2 7fHfc t -7*^;i< N — CN- C4- (4- t + 
;K^kFD-lH-l, 4-^7-tft°>- 1 -1)1) 7jl-)1) -N- C (7 
-y77-2-t7^) X^7 7t-f^) h 1.7g£DMF 

20ml -n(C^O^TOx5 1 ;P0.44nilRTOK^U^A 543mg$AP^, 

24 B#piiI#L 7c, £J«{C£DD*;UA£Sn;L &ft&&7kTiI#ft 
^, &7K5iS®:hHJ7AT&&^ m^bfzo f#£>ft7c3IM£7 u u*)V& : * 
*/-;M3 0: 1) £^ffl«<hT3vU£y;l^A7 0V hi^77-<-T 
*f§!{U x^JU N - CN- C4- (4 - t -7*h^x^;u^x;i/-\^ij-t Hp 
-1H-1, 4-v71ftf>- 1 -DV) 7HJH - N — C (7-V7/-2 

- h 1.68g 

#%^J4T*t#7cN- C (7->7;-2 — N— (4 - C4 

- (4-fcfUv;U) ^H-kKo-lH-1, 4 -v71ltf>- 1 7i 

£3L? 10ml £7g8?U dfl{CP^7> : EX7A 247mg SrSDA, 

T?24«rIBHi*fLfc. RJ«£g£U fce>n&8»£j**y-;i,:7fc (2 : 9 8) 
£M?£&tT50DS (YMC-GEL ODS-A 120-230/70, ETFEIfli) #5A7D 
Th^7^-KlT*f§2U 'PM<D 1 NttttSJnAfcfc, ?Sgg£U N— C (7 
-75y/-2-t7f^) *?\>U] — N— [4- [4- A* 
tr-tHD-lH-1, 4-v7-tft?>-l-^OH 7i-JW **>yUl^>7 

&ffi0!l 1 <fcRH*fc UT^ 2 £>H»!| 2 ~ 3 <ZMfr&ft&»fc. 
H«J4 
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*Jfi012"e#fcX^ CN- C (7-75yV-2-t7f;W - 
N - (4- [4- ( 4 - tf U ->*;U) A+fkHP-lH-1, 4-v7iftf>- 
l-^M 7i-W ^JU77^E<;U] 7-kT— h 2i£I?ik340mg£l. 4- 
> ? ^-+1i-> 10ml Stf* 10ml (DMSmzfeBlsA NTKMit^ h U "7 A 3ml 
^JP^^T3^r B lM^L^ 0 1 N&& 3ml £Sn;i, £jM£g£L7c 0 ibtl 
£8lif£7-fc: hxHJJl- : 7K (10:90) &®lii®1&tT ZOD Stl^A? U 

-7h^yy^-\zxmmb. 'j>mo 1 N^^jfjp^fc^, cn- t(7 

-75^7-2-^-7^) *3\>10 — N — [4- (4- (4-f'Jy» a* 

tth'D-iH-i, 4 -v7if My- i ->f;w 7nM z;U7T^<;i/3 

^7->7 H 2±t^l54mg^#7Co 
HM4i:islH(CLTS2(D^Jg^5, 4 8 5 , £ 7 ©H«J 9 0 

~9 3<Dik£%}ZmZo 

##0iJ 2 6 T^fcX^ CN- (4- (4- t -:/H*->#^sI?-;i^\*lJ- 
bFo-lH-1, 4 -v7ifh!>- 1 --r;i/) 7x-;i/] -N- C (7->7 
y-2-^"75 L ;b) *3=\>W ^l^z^'OH 7ilT— h 5.19g £?0 0*J|,A 
9mlS:(!>'X^/-;U9ml©^^^{C^L/bo ;i<D&*l££if #~F-20'C{C?fJ$U 

#^ti7c^^x^y-;i/ i8mi izmmb, z.n\zmnjy^t>h 

6.6g£iO;^ ^T28BtTO^b7Co KJfc8££g£U »5ttfcM£x*/- 
: 7K (1 0 : 9 0) ^Mtt50DSA7A^07 h^77>f-(:Ti 
ILL 'PMC) l N^^jfJO^., ijS&Sf^U X^;U CN- C (7-75-7/ 
-2-7*7^) -N- C4- ('S+lrbKO- 1H-1, 4-v7izf 

e>-i--r;b) 7x-;u] tji^t^-t ji/i 7-tix-h 2 i.02 g £f# 
mmmetmu\zLxm2(Dmmm7^i 5, ^©ussm 5-6 3, 
mmmi 6 
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##08 2 4T$fcN- C4- (4 - t - ^ h + i/*J|/#-JK*tk Kd - l 
H-l, 4-v7iftf>-l-<;U) 7i"JH -N- [ (7->7;-2-t - 

/^;w ^^>x;u*>75K 333mg*x^y-;nomiic*»L, z 
©»tt&Ut#T-2orfe:»*PL,ttfk7K***AUtt»$-&fc. st: 

^/-;H0mlOiS^»ttEK:**L. Cn^^7>^-^A 480mg SUP*., £ 
iBT24^|!!I«*f Lfc. K«**SSU, fcSttfc38a&OD S# 7A*OT h£f 
7 7-f-K:T*llfiLfc. : 7K (5 : 9 5) T&ii3£n&ili#cfc 0 N - 

C (7-7SyV-2-t7fJW *3Ml/) - N - (4- (A^+f-fc K □ - l H 
-1, 4-y7t'ff>- 1 7x-JU] XJU*>7$ KOfiffifitt 249mg 

£#7c. dOa»8i«l224mg*X^y-;U 10ml C»»L. X5 L ;i/7-fe h -f 5 5 s 
- httftifi 650mg <h MJ X3MU7 5 > 683mg SSoASilT 20 NfWftJ$ Lfc. R 
Jfti££S£&, #f>nfcM$^^y-;k* (5:95) *»ffl*MI£T'50 
DS (YMC-GELODS-A 120-230/70) # 7 A^7 D7 h ^'77 ^ -{ZTfSSU 1 
NJSft£4>*ftl*.fc{£, &£*£j&U N— (4- (4-7-feh^5 H-f^A+lJ- 
tKo-lH-1, 4-v7iftf>-l-<;U) 7i-JH - N — C (7-75 
v/-2-^7^;i/) *^JtO *^>7Jl/*>75K 2£ttttl69mg&it&. 

HWJl 6 t^EMcLT^ 2 ©tUfim 7-2 1, 3E3©H»>J6 4-6 5(7) 

2 2 

6.T#fcX^;U CN- C (7-7$yV-2-t7^) - 
N- [4- CvHJ-fcHn-lH-1, 4-v71ftf>- 1 -<;U) 7i-JH 
X^^T^-f^] 7-fe^-h 2£Ktt59Qmg&X*/--;U22ml K8»U X 
^;U7-fe K 5r- htttttt 680mg £ h 'Jl^7$> 555mg SJOAMT 15 
WMW«#Lfc. £j»£g£U »fcn&8a££x*y--;U : tK (10:90) 

K£im*.fc!g, ag^ttJKL, X^;U .CN- [4- (4-7th-f^H'(JK^ 
■frfcFD-lH-1, 4-v7iftf>-l-<;U) 7i-iW - N — [ (7-7 
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2 tmmzLT%;2 <Dnfa&\2 3~29, &3©£J60!I6 6~7 0, 
%4<DnMm 71-73, 15 OHWJ 87, 16 (D^ffiM 8 9 0{fc^£t#7c. 

mmm 3 0 

###J2 9Tfcfc*?JI/ N — [4- (4- t -7*h^'>*;P^-jUA > ^itb 

ho-ih-1, 4-v7-fe*tr>- 1 --r;u) 7i-;n -n- c (7-yj; 

-2-^-7^;i/) pWIO 70t^-h 1.37g£7nn*;UA 15ml t^/'-JU 

&nfc8at€:/^y-;i/30mi u inM7> ; e^^A 2.3 g £in;t, 

MT3BISI«#Lfc. £J«£S£U »Sttfc««£&**/-;i/ : tK (5 : 
9 5)*»tbSiit1-*0DS*7A^o-7 h^7 7^-KT**»U*?\H/ N 

- C (7-7$y7-2-t7^) *?)V\ -N- (4 - (^-tf-fc F □ - 1 
H-l, 4--77-fe?£>- 1 7i-JW 7Dt/- h<&&**«4&£»£. 

Z<Dmnm%)Z*? 30ml iCjgfilU X^JU7-fe h-f if - 

5.56g <h hUX^;P7S>4.45g&lniA.MT2 bibj»#u&. s^^Sii, 
fte>ftfcga££**/-JU: * (5:9 5) *»tB»«SEt1"S OD S £ 7 A 7 □ 
7h^77^-CT^Slfc, 1 Ni«£4>*lD;t.fcft, ftttttftU N 

- C4- (4-7th<$hW;K+1j-tKo-lH-l ) 4-v7ift°>-l 
--r;i/) 7xx;P] -N— C (7-75vV-2-t7^) **)V) 7Ht^ 
-h 2ttKtt950mg*flfc. 

HlfJ 3 1 

1 1 Tfc&X^JU CN-'C (7-75vV-2-t7fM 
-N- (4- (^U-tHo-lH-1, 4-i?7W>-l-4)ls) -3-7 

;u^-D7xx;uj 7>;i/77 : e<;i/] 7-fex-h 2ittBMfi 980mg ^x^/-^ 

36mlK:»*?U X^;U7-feh'T5 7 :r -h^±gl.l2gi: h U X^7 S > 920mg 
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(10:90) t*ta*«Et-r*ODS*7/*^nTh^77^-HT«l!L, 
x^;U CN- C4- (4-7th^$RM^kh'D-iH-l, 4->? 
7-k*tf>- 1 JU) - 3-7M07iZJl/) -N- C (7-7$y/-2- 

»1.02g*«»21mlk:»#L, **Tl6*M«*Lfc. £«£g£U ft 
&ftfca«ftttft 20ml fc**U tfit 4 »MJ*#Ljfc. SJ6«*«4L. 
#Sn&»«7«feh=hU;U:* (5:9 5) *»B»«i:nODS*5A 

^7h^77^-i:iisu i N«ut«^sftiA^ft. xitttttu cn- 

C4- (4-7th<$M;K^tHo-lH-l, 4-~77iffc?>- 1 - 
-OW — N — [ (7-75vV-2-^-7^;U) 

JIO ^^7zHM 7tT-f-;^7'>;H 2 %KJg 940mg fcf&fc. 

H 3 3 

5&86fcl2 2Tfcfcx3\>U CN- C4- U-T-feh-fS K-OWvHffc Ko 
-1H-1, 4-->*7iftf>- 1 7x~;H -N- [ (7 -7=->V- 
2-^73MI/) TJ^T^E-OU) 7-fex-K 2 «K« 450mg 

8miK:»#U tS-r4HWlfc, £iM£g£U ibnfcM^7th 
-hU;U : 7jc (10 : 90) S*tU»afctSODS*7A^n7hy77-f- 
tT»«Lfc. 1 Ni&&£'>*Jn*_fc&, U [N— C4- (4-7* 

h<$HJK+fkKD-lH-l, 4-v7€kf>-l— O10 7i-JW 
-N- C (7-7>y/-2-7-7^) X)U7 r*OV\ Tttjy 

ZTzsyY 2 mmm. 302mg . 

£Jfif!3 3fcHflH;:LT*2 0*ttfl3 4, 3 5, *3 OlMfifl 3 6 ~4 2 , 
^4 0^03 7 4-8 4<D\t'&m*ntc. 

ll»J3 lTl#fc [N- (4- (4-7th-f5RM^th'o-lH- 
1. 4-v7iffcf>- 1 -3-7W0 7i-;H — N— t (7-75 
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& 300mg £X*y-Jl> 10ml 4 N£&#7s- *J*tt>&WL 1ml £iJD 

£j«£g£u »e»nfcSiat«:x^/-;i/*»tti»fiSEtrsoDs*7A^D 

- (4- (4-7-feh'T ^ K-OU^-tJ-fc: Hp- 1H- 1, 4 - VTMMs- 1 
--r;U) - 3-7JW07I-JH — N — C (7-7iy/-2-t7fil/) > 
T^Jl/) 7^77^-fJH H 2J£Kife238mg£»fc. 

HWJ4 3 tra«lCbT«3©*Jfi«4 4©<k#«*#fc. 

rnify 8 8 

###J 4 0 538mg£tf U v> 10ml, h UlW5> 2ml 

14P*W«#Lfc«BSLfc. W&ftfcaalESWftx^ : 7 o p*;UA (1:2) 
Sr^mM<hT5v«J*y;U*7A^OThif^7W'-T«ISLN- [4- (4 

- t -7>^->*^#x;i/^\^+l-t: Hp- l H- 1 , 4 - VTM \± >- l 
7x-JH -N- [ (5 -3-lTj])Vn^ )l- 2 -^>»/77-JW ^ 
?>7Jl/*>75 K 436mg£»&. »&nfcfc-&fcr 436mg £7-fe: H > 9ml MS? 
U 3>7fl;*^;U 0.6ml £»AinaMB»rF 1. 5 B*IHH!#Lfc. »«E*9*a, » 
3E^/^y-;U8il £i§#U SKT^^ExtfA 267mg £JPxJnf&ilBtT 1 PtlW 
m&Ltc. ^€>n7c^jSSr^^/-;V : 7DD*M (1 : 9) 

£ i§ mil <h r § v u * 7 a ^ p v h 9 7 7 w 1 7c. n b nfc n 

- [4- (4 - t - 7*h + y^M-M^ft h'D - 1 H - 1 , 4-v7iftf 
>- 1 -<JU)7xX;U] — N— [ (5-75y/-2-^>y77-W 
**>;Ul/*>7^ H©fti»«i»412ing& 1, 4-v**1t> 16ml CMl,4NS 
itfcm lA-i?**D->®fo 8ml 40 &VmWL1t& 

*§<=>n£^£**/-;i/ : 7K (5 : 9 5) ^ItlMttS 
0DS *7^7PTh^77^-Tiil IN &»£^»to*fcfc*ISl£ttLN- 
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C (5-7$^-2-W75=jl.) — N — [4- (1H-1, 4 

-v7*?k>- 1 -4)1) y^-ji] **>;uU*>7SKEtt»ttl08igS|» 

H»J 9 4 

N- [4- (4-^jK+fth'D-iH-i, 4-v7ife>- 
7x-;H -N- [ (7-y7/-2-t7^) 7^ 7 7 S K 230mg 

$ X * / 9.2ml K Jg# U d ft tC h <J X ?)\, J 5 > 0.25ml t k K □ * ;p 7 

^7>^e-77K. ;**y-;k ^op^;ua (o. 1 1 : 7) £a&mjgj&£-t 

**tt*^*ftl*.?MEMJE«5SU N — [ (7-kHn^>75i; > /-2-77 
J-M **)V\ — N— [4- (4-^M+IJ-tKD-lH-l, 4-v7if 
tf>-l-<;U) 7i-W ^77SK3*»tt41mg*#fc. 

**«9 4irafl|K:UT*7©g|lji«9-5-l 0 1 (Diti$®*%tz. 
HJfiW 1 0 2 

{N- [ (7-75^7-2-77^) — N - [4- (4-*3MU 

^IttHD-lH-l, 4-*7*K>-i— r*) 7X-JH } x;U7 7 5 

K 210mg $ v K 4ml fcgfcU dtlfC h U > 0.23ml 

£ * □ □ *,M - h o.042ml SfiT 50 »ft» Lfc . £Jttft£mi*K** 

#bnfc^^S7>^-77j<, **y-;k ^dd^m (o. 
1:1:10) *»ai»j»tT*vU*y;^7A^PTh^77^--(c:«k0» 

^^si, %mm*mm*'»mmxM®i?L&L, n- { [7- (n 

~^h^y*M-;i,75yV) -2-^7^] *:f;U} -N- [4- (4- 
^fM**tHD-iH-l, 4 --77i?fc!>-i — f;w 7xx;U] 7^7 

7 5 k 3 £&jg i2im g zrnrz. 
mm 1 0 2 1 mmz lti 7 ohm 103-107 ®fc*tt&ftfc. 
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Rf. : ###J#^ Ex. : HWllfHf 

NMR : &B&^&PS7^ MS:R*#«rfl[ 

Me : *^;k Et : X^;k Py : M U S?;k Bn : ^>v;k 

nBu:n-73\>k iPr : -f VZfu fcfJk Boc : ^ v#Jktf x;US 

Tet : fh^yj^i 

&*®ll&£K#3nfc r 2 .j Rtf r 3 -j fc^SKHtofc?, 
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Rf. 


R' 


Z 


R 3 


DATA 


1 


H 


CH 


H 


NMR(DMSO-d6) <5 :2.07-2.18(2H,m),3.18-3.29(4H,m) > 3.67(2H l t > 
J=5.9Hz),3.90(2H,t,J=5.9Hz) ( 6.92(2H,d,J=9.5Hz),8.09(2H,d,J=9 
.5Hz),9.32(3H,br) 


2 


3-Py 


CH 


H 


NMR(CDCI 3 ) <5 :2.02-2.21(2H,m),3.42-3.70(8H.m),6.55(2H,d,J=3.2 
Hz),6.69(2H,d,J=9.5Hz),8.14(2H,d.J=9.5Hz),8.26(2H.d,J=3.2Hz 
) 


7 


H 


CH 


3-Me 


NMR(CDCI 3 ) <5 :1.89-1.97(2H,m) ! 2.38(3H,s) l 2.82-3.08(4H,m).3.35- 
3.73(4H.m) > 6.99(1H,d,J=8.9Hz),7.97-8.00(1H,m).8.61 (1H.br) 


8 


H 


CH 


3-CI 


NMR(CDCI 3 ) 6 :1.93-2.03(2H,m),3.03(2H,t.J=5.8Hz),3.03(2H,t,J= 
5.8Hz).3.53-3.61(4H l m),7.01(1H.d,J=9.1Hz),8.01(1H.dd. 
J=9.1 Hz),8.20(1 H,dd,J=2.9Hz) 


9 


H 


CH 


2-Me 


NMR(CDCI 3 ) <5 :1.86-1.94(2H,m) l 2.64(3H,s),2.83(2H,t,J=5.6Hz). 
3.04(2H.t.J=5.6Hz),3.61(2H,t,J=5.6Hz).3.66(2H f t.J=5.6Hz),6.44 
(1H,d,J=2.8Hz),6.52(1H,dd,J=2.8Hz,9.4Hz).8.09(1H.d,J=9.4Hz) 


10 


H 


CH 


2-CN 


NMR(CDCI 3 ) <5 :1.84-2.05(2H,m),2.87(2H,t.J=5.4Hz) l 3.07(2H,t, 
J=5.4Hz),3.58-3.77(4H,m),6.81 (1 H,dd,J=2.9Hz,9.5Hz),6.97 
(1 H.d, J=2.9Hz),8.1 8(1 H,d,J=9.5Hz) 


11 


H 


CH 


2- 

COOMe 


NMR(CDCl3) 6 :1.79-1.83(2H,m).2.74(2H,t.J=5.5Hz) ( 2.95(2H,t, 
J=5.5Hz),3.50-3.59(4H,m),3.84(3H,s),6.56{1H,s),7.17(1H,d, 
J=8.2Hz),7.91 (1 H,d,J=8.2Hz) 


12 


Boc 


CH 


H 


NMR(CDCI 3 ) <5 :1.40(9H.s),1.85-2.10(2H,m),3.19-3.35(2H.m),3.58- 
3.72(6H.m),6.71(2H,d,J=9.5Hz),8.12(2H,d,J=9.5Hz) 


13 


Boc 


CH 


3-F 


NMR(CDCI 3 ) 6 :1.36(4H,s),1.43(5H,s),1.91-2.02(2H,m),3.35-3.48 
(2H.m),3.59-3.72(6H.m),6.75-6.81(1H,m),7.86-7.95(2H,m) 


14 


Boc 


N 


H 


NMR(CDCy 6 :1.42(9H.s),1.80-2.09(2H,m),3.07-3.55(8H,m).4.47 
(2H.s),6.61 (4H,s),7.50-7.71 (2H,m),7.82-7.94(3H,m),8.17(1H,s) 


ID 


boc 


OH 


3-Me 


iNMn^uui 3 ) o .1 .o^(yri f S) J .92-2.05(2H,m),2.37(3n,s),3. 17-3.31 
(4H,m) f 3.57-3.67(4H,m),7.02(1H f d,J=8.8Hz),7.96-8.04(2H l m) 


16 


Boc 


CH 


3-CI 


NMR(CDCI 3 ) 6 :1.53(9H l s),2.01-2.12(2H,m) I 3.39-3.49(2H I m),3.51- 
3.70(4H.m) 7 05(1 H d J=9 OHz^ 8 03(1 H dd 2 5H7 9 0H?1 S 24 
(1H,d,J=2.5Hz) 


17 


Boc 


CH 


2-Me 


NMR(CDCI 3 ) 6 :1.53(9H.s),1.94-2.02(2H,m),2.64(3H,s),3.23-3.38 
(2H.m) l 3.59-3.66(6H,m),6.45(1H,d,J=2.5Hz) > 6.54(1H,dd, 
J=2.5Hz.9. 1 Hz) ,8.1 0(1 H.d,J=9.1 Hz) 


18 


Boc 


CH 


2- 

COOMe 


NMR(CDCI 3 ) 6 :1.42(9H,s) l 1.91-2.02(2H,m),3.24-3.40(2H,m),3.58- 
3.70(6H,m),3.93(3H,s),6.64-6.74(2H,m),8.03(1H.d l J=9.1Hz) 


21-1 


Bn 


CH 


3-CI 


NMR(CDCI 3 ) 5 :1.98-2.06(2H,m) l 2.76(2H,d.J=5.5Hz),2.84(2H,t, 
J=5.1Hz),3.55-3.66(4H l m),3.67(2H.s),6.94(1H,d.J=9.2Hz),7.23- 
7.38(5H,m),8.01(1H,dd,J=3.0Hz,9.2Hz).8.21(1H,d,J=2.9Hz) 
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*10 




Rf. 


R, 




DATA 


3 


3-Py 


rl 


3.68(2H,m),4.48(2H,s), 6.52-6.58(2H,m),6.79(1H,d l J=8.9Hz),7.35(1H l d, 

J=8.9Hz) J 7.56-7.60(1H,m),7.63-7.69(2H l m),7.86-7.90(2H f m),8.20-8.27 

(2H,m),8.70(1H,s) 


19 


Boc 


H 


iNivin\ouwi3^ o . i .*fLH*tn f s;, i .^^[on T s; f i.y^-^.uu^n,rn/, o.^/^o.4U^n,rn), 
3.57-3.62(2H,m) f 3.71-3.93(4H,m) t 6.50(1 H,d,J=9.5H2),8.20 
(1 H,dd,J=2.6Hz,9.5Hz),9.04(1 H,d,J=2.6Hz) 


20 


Boc 


3-Me 


iNivin^uu^; o . i .40(411,5), i .4opn,S),i .o<£- 1 .yo^n.rn), £.^o(on,S),^.yi- 
3.02(4H,m),3.44-3.59(4H,m),4.69(2H t s).6.41 -6.46(1 H,m),6.51(1H,s), 
6.87(1 H f d f J=8.5Hz) ,7.77(1 H f dd,J=1.8Hz f 8.4Hz) ,7.62-7.66(1 H,m), - 
/.oo*/ .oo(on,rnj,o.i o( i n,sj 


21-2 


Bn 


3-CI 


NMR(CDCI 3 ) 6 :1 .88-1 .95(2H,m),2.70-2.82(4H,m),3.13-3.21 (4H,m) t 3.69 
(2H,s) T 4.48(2H,d f J=5.5Hz) f 6.48(1H,dd,J=:2.9Hz I 8.8Hz) l 6.68(1H l d, 
J=3.0Hz), 6.97(1 H,d, J=8.8Hz),7.31 -7.37(5H,m),7.58(1 H,dd,J=1 .8Hz t 
8.4Hz),7.62(1 H,dd,J=1 .8Hz,8.8Hz),7.84-7.91 (3H,m),8.1 8(1 H,s) 


21-3 


Boc 


3-CI 


iMivin^wLJo^ u . i .*t/ ^yn,o^, i .y i -£.uu^<£n,rTi^,o.uy-o. » i ^*tn,rnj ,0.00-0.0 1 
(4H,m) I 4.49(2H f d l J=4.8Hz),6.47(1H I dd,J=2.5Hz l 8.2Hz) ( 6.68(1H,d l J= 
2.5Hz) l 6.92(1H,d f J=8.2Hz),7.57-7.64(2H,m),7.84-7.92(3H t m),8.19(1H,s) 


22 


Boc 


2-Me 


NMR(CDCI 3 ) 5:1.31 (4H,s),1.44(5H,s), 1.90-2.01 (2H,m),2.21(3H,s),3.18- 
3.34(2H,m),3.40-3.58(6H,m) t 4.50(2H f s),6.44-6.58(3H t m),7.58(1H,dd, 
J=1.9Hz,8.4Hz),7.68(1H,dd,J=1.9Hz t 8.4Hz),7.84-7.92(3H,m),8.19(1H f s) 


23 


Boc 


2- 

COOMe 


NMR(CDCI 3 ) 6 :1 .35(4H,s),1 .49(5H,s),1 .87-2.01 (2H,m), 3.20-3.34(2H,m), 
3.40-3.49(4H,m),3.51-3.58(2H,m),3.89(3H,s),4.61(2H ( d t J=5.5Hz),6.55 
(1 H t d,J=9.1 Hz), 6.82(1 H t dd,J=2.5Hz,9.1 Hz) r 7.32(1 H,d,J=2.5Hz),7.57 
(1H,dd,J=1.6Hz,8.5Hz),7.65(1H,dd,J=1.6Hz,8.5Hz),7.76-7.86(3H,m), 
8.17(1H,s) 



11 



Rf. 


DATA 


4 


NMR(CDCI 3 ) 6 :1 .92-2.25(2H,m),2.98(3H,s).3.30-3.58(8H,m),4.95(2H,s),6.40-6.68{4H,m),7.08 
(2H,d.J=9.0Hz).7.56-7.88(4H,m).8.07-8.30(4H,m) 


5 


NMR(CDCI 3 )(5:1.39(3H,t l J=7.2Hz) I 2.01-2.07(2H,m),3.38-3.43(4H.m),3.57-3.64(4H,m),4.06 
(2H ( s).4.35(2H,q,J=7.2Hz),5.02(2H,s),6.50-6.52(2H,m).6.58(2H,d,J=8.8H2).7.21 
(2H,d,J=8.8Hz),7.57(1H,dd,J=1.6Hz.8.4Hz) l 7.83(1H I d,J=8.4Hz),7.87(1H > d,J=8.4Hz), 
8.12(1H,s),8.20-8.22(2H,m) 


6 


NMR(CDCI 3 )6:2.02(2H,m).3.29(2H.s),3.40-3.47(4H f m),3.61-3.66(4H,m),3.70(3H,s),5.03 
(2H,s),6.52(2H,d,J=6.4Hz),6.57(2H,d.J=8.8Hz),6.83(2H.d.J=8.8Hz),7.59 
(1H,dd,J=1.6Hz,8.4Hz) I 7.64(1H,dd > J=1.6Hz,8.4Hz),7.70(1H,s),7.84(1H l d,J=8.4Hz),7.89 
(1H,d.J=8.4Hz),m) > 8.15(1H,s),8.22(2H,d.J=6.4Hz) 


24 


NMR(CDCI 3 ) 6 :1.30(4H,s),1.38(5H.s),1.84-1.94(2H,m),2.97(3H,s). 3.15-3.33(2H,m),3.44-3.56 
(6H,m),4.94(2H,s),6.55(2H,d.J=9.2Hz),7.02-7.10(2H > m),7.58(1H,dd.J=1.9Hz,8.4Hz). 
7.65-7.73(2H,m),7.84(lH,d.J=9.9Hz).7.84(1H.d,J=9.9Hz),8.13(1H,s) 



39 



BNSDOCIO: <WO 9905124A1_I_> 



WO.99/05124 



PCT/JP98/03267 



$tl2 



Rf. 


DATA 


25 


NMR((JDCy 0 :1.35(4H,s),1.40(5H,s),1. 85-1. 96(5H,m),3.1 9-3.37 (2H,m),3.47-3.58(6H,m),5.00 

(2H,s).6.57(2H,d,J=9.2H2),6.75-6.82(2H,m) ) 7.55-7.67(3H,m) I 7.82(1H,d,J=8.6Hz), 
7.88(1 H.d,J=8.6Hz),8. 1 5(1 H.s) 


26 


NMR(CDCl3)0:1.26(3H,t,J=7.3Hz),1.31(4H,s),1.39(5H,s),1.75-2.01(2H,m),3.13-3.31(2H,m), 

3.45-3.57(6H,m),4.04(2H > s),4.35(2H,q,J=7.3Hz),5.02(2H > s),6.55(2H,d,J=9.0Hz),7.20 
(2H.d.J=9.0Hz),7.50-7.92(5H.m),8.13(1H.s) 


27 


NMR(CDCI 3 ) 0:1. 29(9H,s),1.43(9H,s),1. 79-1. 88(2H,m).3.16-3.32(2H,m),3.46-3.53(6H.m). 
5.19(2H,s),6.54(2H.d,J=9.0Hz),7.04-7.11(2H,m). 7.57(1 H,dd,J=1.9Hz,9.0Hz), 
7.65-7.70(2H,m),7.81-7.89(2H,m).8.13(1H.s) 


28 


NMR(CDCy o :1 .30(4H,s),1 .37(3H,t,J=7.0Hz),1 .39(5H,s),1 .84-1 .91 (2H.m), 3.1 5-3.21 (1 .4H,m) 
,3.25-3.30(0.6H.m),3.44-3.51(6H.m),4.33(2H,q,J=7.0Hz),5.19(2H,s),6.54(2H,d,J=9.2Hz), 
7.04-7.07(2H,m),7.57(1 H,dd.J=1 .4Hz.8.4Hz),7.65-7.70(2H,m),7.84(1 H,d,J=8.4Hz), 
7.87(1 H.d.J=8.8Hz) ,8.1 3(1 H.s) .8.56-8.61 (1 H,m) 


29 


NMR(CDCI 3 )o:1.35{4H,s),1.40(5H l s),1.86-1.92(2H I m),3.18-3.35(4H,m) I 3.47-3.55(6H > m),3.70 

(3H,s).5.03(2H.s),6.55(2H,d,J=8.8Hz) l 6.79-6.85(2H,m),7.58(1H l dd,J=1.4Hz,8.4Hz) ( 7.64 
(1 H.dd. J=1 .4HZ.8.4HZ), 7.70(1 H,s),7.84(1 H,d,J=8.4Hz).7.86(1 H,d,J=8.4Hz),8.1 5(1 H.s) 


30 


NMR(CDCI 3 )0:1.26(3H.t,J=7.4Hz).1.35(4H,s).1.41(5H,s),1.86-1.95(2H.m),2.40(2H l t,J=6.6Hz 
),2.64(2H,t.J=6.6Hz).3.20-3.26(1H > m).3.29-3.35(1H > m),3.47-3.56(6H,m).4.15(2H,q.J=7.4 
Hz),5.00(2H,s).6.57(2H,d,J=8.8Hz), 6.63-6.68(2H,m),7.58(1H,dd.J=1.5Hz,8.5Hz) ,7.59(1 H, 
dd.J=1.5Hz.8.5Hz),7.69(1H,s),7.82(1H.d,J=8.5Hz),7.88(1H,d,J=8.5Hz),8.15(1Hs) 


31 


NMR(CDCl3)0:1.27(3H,t,J=7.2Hz),1.34(4H,s),1.40(5H,s),1.84-1.97(2H,m),3.17-3.35(2H,m), 
3.45-3.57(6H,m).3.98(2H,d,J=6.0Hz).4.18(2H I q,J=7.2Hz),4.85(1H > t,J=6.0Hz),4.98(2H,s), 
6.59(2H,d,J=9.0Hz),6.90-7.00(2H.m), 7.56(1 H,dd,J=1.5Hz,8.4Hz),7.65(1H,d,J=9Hz), 
7.69(1H.s),7.82(1H,d,J=8.4Hz),7.87(1H,d,J=8.4Hz).8.15(1H,s) 


32 


NMR(CDCI 3 ) o :1 .38(3H,t,J=7.3Hz),1 .45(5H,s),1 .47(4H,s).1.84-1 .96(2H,m),2.21 (3H,s),2.94- 
3.06(4H,m),3.47-3.60(4H,m),3.93(2H.s).4.34(2H,q,J=7.3Hz),5.04(2H,s).6.92(2H,d,J=8.5Hz 
),7.13-7.18(3H,m),7.56-7.61(1H,m),7.82-7.88(2H,m).8.12(1H.s) 


33 


NMR(CDCI 3 ) o :1 .38(3H.t,J=7.2Hz),1 .45(9H,br),1 .92-2.02(2H.m),3.08-3.14(4H.m) l 3.49-3.61 
(4H.m).4.04(2H > s).4.35(2H,q.J=7.2Hz),5.03(2H,s).6.94(1H,d,J=8.5Hz) I 7.17(1H,dd,J=2.2Hz 
,8.5Hz).7.43-7.47(2H,m),7.57(1 H,dd,J=1 .5Hz,8.5Hz).7.64-7.68(1 H,rn).7.827.90(2H,m). 
8.14(1H,S) 


34 


NMR(CDCI 3 ) 0 H.39-1 .42(12H,m),1 .78(3H,s),1.86-1.95(2H.m),3.18-3.27(2H.m),3.45-3.56 

(6H,m),4.00(1H l d,J=14Hz).4.18(1H,d.J=14Hz).4.34(2H l q,J=7.0Hz),4.62(1H > d,J=14Hz). 

5.19(1H,d,J=14Hz).6.34(1H,d.J=2.7Hz).6.54(1H,d.J=2.7Hz,8.8Hz),7.55-7.61(2H l m),7.67 

(1H.dd,J=1.5Hz,8.4Hz),7.69(1H.d,J=1.5Hz) > 7.82(1H,d,J=8.4Hz),7.88(1H,d f J=8.4Hz). 
8.10(1H,s) 


35 


NMR(CDCI 3 ) o :1 .29-1 .36(7H,m),1 .41 (5H,s),1 .86-1 .94(2H.m),3.17-3.32(2H,m),3.46-3.54 
(6H,m).3.83(3H.s),4.08(2H,d,J=15.8Hz).4.26(2H.q.J=7.0Hz) l 4.82(1H.br),5.24(1H,br),6.59 
(1H.dd l J=3.3Hz,8.8Hz).6.96-7.02(2H,m),7.10(1H.d,J=3.3Hz),7.58(1H.dd,J=1.4Hz.8.4Hz) l 
7.68-7.73(1H,m).7.82(1H.d,J=8.5Hz),7.88(1H,d.J=8.5Hz),8.12(1H l s) 


36 


NMR(CDCI 3 ) o :1 .26(3H,t,J=7.2Hz),1 .36(4H,s).1 .41 (5H,s).1 .85-1 .97(2H,m).3.22-3.38(2H,m), 
3.47-3.60(6H,m) l 4.19(2H,q,J=7.2Hz).4.96(2H,s),6.61(2H.d,J=9.0Hz),6.77(1H ( s),6.83(2H.d > 
j-a.4MZ),/ r .5a(iM,aa,J=l.8Mz,8.4Hz) l 7.63-7.70(2H,rTi),7.83(1H,d.J=9.0Hz),7.89(1H,d l 
J=8.4Hz).8.14(1H.s) 


37 


NMR(CDCl 3 ) 8 :1 .34(4H,s),1 .39(3H,t.J=7.4Hz),1 .40(5H.s),1 .83-1 .94(2H.m).3.32-3.45(6H.m), 
3.49-3.57(2H,m),4.04(2H,s),4.35(2H.q,J=7.4Hz).5.01(2H.s).6.68-6.75(1H,m).7.00-7.10 

(2H l m).7.58(1H.dd.J=1.9Hz,8.5Hz),7.64-7.68(2H l m).7.84(1H.d.J=8.4Hz),7.87(1H,d,J=8.4 
Hz).8.14(1H.s) 
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38 


NMR(CDCI 3 ) 6 :1 .34-1 .41 (1 2H,m),1 .84-1 .91 (2H,m),3.20-3.34(2H,m).3.48-3.61 (4H,m),3.68- 
3.72(2H > m),4.06(2H l s),4.35(2H,q ) J=6.9Hz),5.00(2H t s),6.36(1H > d l J=9.2Hz).7.27-7.39 
(1H,m),7.58(1H l dd,J=1.7Hz,8.6Hz),7.65-7.70(2H,m).7.85(1H,d l J=8.1Hz),7.88(1H,d,J=8.1 
Hz),8.13-8.15(2H,m) 


39 


NMR(CDCIj) <5 :1.24(3H,t,J=7.2Hz),1.30(9H,s),1.38(9H,s) l 1.82-1.94(2H,m),3.14-3.31 (2H,m), 
3.44-3.54(6H,m),4.08(2H.s),4.16(2H l q,J=7.2Hz),5.16(2H,s),6.52(2H,d,J=9.0Hz),7.01-7.07 
(2H,m),7.56(1H,dd,J=1.9Hz.9.0Hz),7.65-7.70(2H,m),7.81-7.89(2H.m),8.12(1H.s) 




Rf. 


DATA 


40 


NMR(CDCI 3 ) 6 :1 .35(s,4H),1 .41 (s,5H),1 .87-1 .97(m,2H),2.98(s,3H),3.1 8-3.27(m,1 H),3.27-3.36 
(m.1H),3.48-3.60(m,6H) ) 4.93(s,2H),6.60(d > 2H,J=9.0Hz),6.65(s,1H),7.08(d,2H,J=9.0Hz) > 
7.54-7.57(m,2H),7.85(s,1H) 




Ex 


DATA 


1 


NMR(DMSO-d 6 )<5:1.80-1.90(2H,m),3.05(3H,s),3.42-3.46(2H,m).3.56-3.63(2H,m),3.85-3.90 
(4H,m),4.97(2H,s),6.66(2H,d,J=9.2Hz) ( 7.02-7.11(2H,m) > 7.15(2H,d,J=9.2Hz),7.62 
(1H,dd,J=1.9Hz,8.8Hz),7.79(1H,dd,J=1.9Hz > 8.8Hz) l 7.91(1H,s) > 8.00(1H,d,J=8.8Hz), 
8.10(1H,d,J=8.8Hz).8.12-8.17(2H.m),8.46(1H,s),9.19(3H,br),9.46(2H,br) 


2 


NMR(DMSO-d 6 )(5:1.27(3H > t,J=6.8Hz),1.82-1.89(2H,m),3.42-3.46(2H,m),3.60-3.63(4H,rn) > 
3.83-3.86(2H l m),4.24(2H > q,J=6.8Hz),4.33(2H,s),4.98(2H,s).6.82(2H,d,J=9.2Hz).7.03-7.10 

• (2H l m).7.15(2H,d.J=9.2Hz),7.60(1H,dd,J=1.6Hz,8.8Hz) > 7.82(1H,dd,J=1.6Hz,8.8Hz) > 7.89 
(1H,s) > 8.01(1H,d ( J=8.8Hz) > 8.11(1H,d,J=8.8Hz),8.12-8.16(2H ( m),8.48(1H,s),9.31(2H l s), 
9.52(2H,s),1 3.68(1 H.br) 


3 


NMR(DMSO-d 6 )<5:1.81-1.88(2H,m),3.21(2H,s).3.44-3.47(2H.m),3.57(3H,s),3.60-3.66{4H l m), 
3.84-3.86(2H,m),4.99(2H,s),6.69(2H > d,J=9.2Hz),6.93(2H,d,J=9.2Hz),7.02-7.10(2H,m), 
7.57(1H > dd,J=1.6Hz,8.4Hz),7.82(1H,dd,J=1.6Hz,8.4Hz),7.87(1H,s),8.02(1H,d,J=8.4Hz). 
8.12(1H,d,J=8.4Hz).8.13-8.17(2H,m),8.45(1H,s),9.29(2H,s),9.53(2H,s),13.66(1H,br) 


4 


NMR(DMSO-d 6 ) 6 :1.83-1.89(2H,m),3.42-3.45(2H ( m),3.59-3.63(4H,m),3.83-3.86(2H,m), 
4.22(2H,s),4.98(2H,s),6.69(2H,d,J=8.8Hz),7.03-7.09(2H,m),7.15(2H ( d,J=8.8Hz),7.61 
(1H,dd,J=1.6Hz,8.4Hz),7.83(1H,dd,J=1.6Hz,8.4Hz),7.89(1H > s),8.01(1H,d,J=8.4Hz), 
8.1 1(1H,d,J=8.4Hz).8.1 2-8.1 5(2H,m),8.50(1H,s),9.37(2H.s),9.55(2H,s) > 1 3.76(1 H.br) 


5 


NMR(DMSOd 6 )5:1.82-1.89(2H,m),3.12(2H,s),3.45-3.48(2H,m),3.60-3.66(4H.m),3.84-3.87 
(2H,m).4.99(2H.s),6.70(2H,d,J=8.8Hz).6.95(2H ( d,J=8.8Hz),7.02-7.09(2H,m),7.58 
(1 H,dd,J=1 .6Hz,8.4Hz),7.84(1 H,dd,J=1 .6Hz.8.4Hz),7.90(1 H,s),8.02(1 H,d,J=8.8Hz), 
8.11-8.16(3H,m),8.48(1H,s),9.39(2H,s),9.58(2H.s),13.80(1H,br) 


6 


NMR(DMSO-d 6 ) d :1.27(3H,t,J=7.0Hz),2.01-2.07(2H,m),3.03-3.06(2H,m),3.1 1-3.15(2H,m), 
3.41(2H,t,J=6.0Hz),3.62-3.65(2H,m),4.24(2H l q,J=7.0Hz),4.36(2H,s),5.01(2H,s),6.68(2H,d, 
J=9.2Hz),7.20(2H,d,J=9.2Hz),7.66(1 H,dd,J=1 .7Hz,8.6Hz),7.82(1 H,dd,J=1 .7Hz.8.6Hz),7.90 
(1H,s),8.02(1H > d,J=8.6Hz),8.10(1H,d > J=8.6Hz).8.49(1H,s),9.27(2H,br),9.31(2H.s),9.52 
(2H,s) 



41 

BNSDOCID: <W0 9905124A1_L> 



WO 99/05124 



PCT/JP98/03267 



Stl6 



Ex 
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7 


NMR(DMSO-d 6 )0:1.24(3H.t,J=7.0Hz),2.01-2.08(2H,m),2.99-3.06(2H,m) > 3.08-3.15(2H,m), 
3.34-3.42(2H,m),3.59-3.65(2H,m),3.81(2H.d,J=5.2Hz) l 4.18(2H,q I J=7.0Hz).4.91(2H l s),6.63 
(<!H,a,J-9.UHZ),7.i 6(2H,d,J=9.0Hz),7.66(1 H,dd,J=1 .5Hz,8.4Hz),7.81 (1 H,dd,J=1 .5Hz, 

8.4Hz).7.88(1H,s),7.96-8.01(2H,m),8.08(1H,d,J=8.8Hz).8.45(1H,s),9.42(4H,br),9.53(2H,br) 


8 


NMR(DMSO-d 6 )(5:1.16(3H,t,J=7.0Hz),2.02-2.09(2H,m),3.01-3.06(2H,m),3.10-3.15(2H,m), 
3.28(2H,s).3.43(2H > t,J=7.0Hz),3.63-3.67(2H,m),4.04(2H,q,J=7.0Hz),5.03(2H t s),6.69(2H,d, 
J=9.1 Hz).7.00(2H.d.J=9.1 Hz),7.63(1 H,dd,J=1 .6Hz,9.6Hz)7.81 (1 H,dd,J=1 .6Hz,8.6Hz),7.87 
(il-l,S),8.04(lM,a,J=8.6M2),8.12(1H,d,J=8.6Hz),8.45(1H,s),9.29(4H,s),9.53(2H f s) 


9 


NMR(DMS0-d 5 ) (5 :1.18(3H,t,J=7.0Hz),1.89-1.96(2H,m),2.35(2H.t,J=7.0Hz),2.53(2H,t, 
J=7.0Hz),2.89(2H,t,J=5.6Hz),3.02(2H,t,J=5.2Hz),3.44(2H,t,J=6.2Hz),3.56(2H,t,J=5.2Hz), 
4.06(2H,q,J=7.0Hz),4.99(2H,s),6.67(2H,d,J=9.2Hz),6.99(2H,d,J=9.2Hz),7.61(1H,dd, 
J= 1.6Hz, 8.2Hz),7.79(1 H,dd,J=1 .6Hz,8.2Hz),7.84(1 H,s),8.01 (1 H,d,J=8.6Hz),8.1 1 (1 H,d, 
J=8.6Hz),8.44(1H,s),9.52(6H,br) 


10 


NMR(DMSO-ds) 0 :1 .26(3H,t.J=7.0Hz),1 .95-2.04(2H,m),2.21 (3H,s),3.02(2H,t,J=5.5Hz). 
3.16-3.26(6H,m),4.23(2H,q,J=7.0Hz),4.41(2H,s),5.06(2H,s),7.02(1H,d,J=8.8Hz) l 7.17 _ 
(1H,dd,J=2.4Hz.8.8Hz),7.28(1H,d,J=2.4Hz),7.64-7.68(1H,m),7.80-7.84(1H,m),7.93(1H > s), 
8.02(1H,d,J=8.oHz),8.10(1H,d.J=8.5Hz),8.49(1H,s).9.34(2H l br),9.41(2H,br),9.54(2H,br) 


11 


NMR(DMSOKJ 6 )0:1.26(3H,t.J=7.0Hz),2.03-2.10(2H,m).3.13-3.22(4H,m),3.27(2H.t,J=6.8Hz), 
3.42-3.46(2H,m).4.23(2H.q,J=7.0Hz) > 4.45(2H l s),5.06(2H,s),6.84-6.89{1H.m),7.11(1H,dd, 
J=2.8Hz,9.2Hz),7.28(1H,dd,J=2.8Hz,14.4Hz),7.66(1H,dd.J=1.6Hz,8.8Hz).7.80(1H.dd, 
J=1.6Hz,8.8Hz).7.94(1H,s),8.02(1H,d,J=8.8Hz), 8.10(1H,d,J=8.8Hz),8.48(1H,s),9.15 
(2H,br),9.23(2H.s),9.49(2H.s) 


12 


NMR(DMSO-ds) 6 :1 .24(3H,t l J=7.3Hz),2.00-2.03(2H,m),3.14-3.28(6H,m).3.31-3.36(2H,m), 
4.23(2H,q,J=7.3Hz) l 4.50(2H,s),5.04(2H.s).7.14(1H,d,J=8.8Hz),7.32(1H,dd.J=2.3Hz.8.8Hz) 
,7.53(1 H,d,J=2.3Hz),7.64-7.68(1 H,m) ,7.82(1 H.dd, J=1 .9Hz,8.5Hz).7.94(1 H,S),8.03(1 H.d. 
J=8.5Hz),8.10(1H,d,J=8.5Hz),8.49(1H,s),9.32(4H,br) > 9.51(2H,br) 


13 


NMR(DMSO-d 6 )o:1.26(3H,t,J=7.0Hz),1.83(3H,s),2.02-2.10(2H,m) l 3.01-3.09(2H,m),3.11-3.17 
(2H,m),3.40-3.46(2H,m) ,3.63-3.71 (2H,m),4.24(2H,q,J=7.0Hz),4.32(1 H.d, J=14.3Hz),4.52 
(1H,d,J=14.3Hz),4.68(1H,d,J=14.3Hz),5.12(1H,d,J=14.3Hz),6.47(1H,d,J=2.7Hz),6.65(1H > 
dd,J=2.7Hz,8.8Hz),7.38(1H,d,J=8.8Hz) f 7.64(1H,dd,J=1.6Hz.8.4Hz),7.80(1H,s),7.84(1H,dd, 
J=1 .6Hz,8.4Hz),8.02(1 H.d,J=8.4Hz),8.1 1 (1H,d,J=8.4Hz),8.47(1 H.s),9.40(4H,br),9.55 


14 


NMR(DMSO-d 6 )d:2.01-2.09(2H,m),3.03-3.10(2H,m),3.11-3.19(2H,m),3.41-3.48(2H,m) > 3.65- 
3.70(2H,m),3.71(3H,s),3.72(3H,s),4.39(2H,d,J=4.8Hz),4.97(2H,br),6.85(1H,dd,J=2.9Hz.8.8 
Hz),6.97(1 H,d,J=2.9Hz),7.1 9(1 H,d,J=8.8Hz), 7.71 (1 H,dd,J=1 .5Hz,8.4Hz),7.82(1 H,dd,J=1 .5 

Hz,8.4Hz),7.88(1H,s),8.01(1H,d,J=8.4Hz),8.10(1H,d,J=8.4Hz),8.45(1H,s),9.28(4H l br),9.52 
(2H.br) 


15 


NMR(DMSO-d s )(5:1.27(3H.t ( J=7.2Hz).1.92-2.04(2H.rn).3.08-3.18(4H l m) I 3.56-3.61(2H.m) > 
3.81-3.85(2H.m).4.24(2H.q,J=7.2Hz).4.47(2H,s),5.04(2H,s),6.68(1H,d.J=8.8Hz),7.60 
(1 H,a,J=8.8Hz),7.67(1 H,dd,J=1 .6Hz,8.8Hz),7.81 (1 H,dd,J=1 .6Hz,8.4Hz) ,7.95(1 H,s), 
8.02-8.06(2H,m),8.11(1H,d,J=8.8Hz).8.48(1H,s),8.98(2H,br),9.15(2H,s),9.46(2H,s) 


16 


NMR(DMSO-d 6 )5:1.77-1.87(2H.m),2.01(1.8H.s),2.24(1.2H.s),3.09(3H,s).3.44-3.76(8H.m), 

4.98(2H,s).6.65-6.73(2H.m),7.16-7.23(2H,m) l 7.63-7.68(1H,m).7.78-7.84(1H ( m),7.89-7.93 

(1H,m).7.99-8.04(1H.m),8.09(1H,d,J=8.8Hz),8.49(0.4H,s),8.51(0.6H,s).8.61(0.6H > s),8.75 
(0 4H si 9 24-9 32(3H mi 9 51 (2H &\ 


17 


NMR(DMSO-de) 6 :1 .78-1 .87(5H.m),2.01 (2H,s).2.25(1 H,s),3.48-3.88(8H,m),4.99(2H,s),6.68- 
6.75(2H l m),6.95-7.03(2H,m),7.55-7.61(1H,rri) l 7.79-7.87(2H,m),7.99-8.04(1H,m),8.11(1H,d, 

J=8.9Hz),8.49(0.3H,s),8.53{0.7H,s),8.64(0.7H,s),8.78(0.3H,s),9.27-9.35(3H,m).9.50-9.56 
(2H.S) 

MS(m/z):457(M-2HCl+l)* 
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18 


NMR(DMSO-d 6 )5:1.82-1.88(2H,m),2.03(2H > s),2.26(1H,s),3.45-3.71(8H,m),4.86(2H.s),6.72 
(2H,br),7.1 3-7.20(3H,m),7.71 (1 H,d,J=8.6Hz),7.81 -7.86(1 H,m),7.91 (1 H,d.J=8.6Hz),8.00 
(1H,d,J=8.6Hz),8.02(1H,d.J=8.6Hz),8.06-8.11(1H,m),8.74(1H ) s).9.49(4H,br) t 9.63(2H,br) 


19 


NMR(DMSO-d 6 )(5:1.28(3H,t,J=7.0Hz),1.78-1.85(2H l m),2.07(1.8H,s),2.33(1.2H.s),3.45-3.59 
(5H,m),3.63-3.74(3H,m),4.15(2H,q,J=7.0Hz),5.12(1.2H,s),5.13(0.8H,s) > 6.69-6.74(2H,m), 
7.06-7.1 0(2H,rn).7.62-7.65(1 H,m),7.81 -7.84(1 H,m),7.91 (1 H,s), 8.02-8.05(1 H,m),8.1 1 
(1H,d,J=8.6H2),8.49(0.4H,s) > 8.52(0.6H.s),8.67(0.6H,s).8.80(0.4H l s),9.31(2H,s) l 9.38(1H,S), 
9.53(0.8H,S),9.54(1 .2H,s),1 1 .44(1 H,s) 


20 


NMR(DMSO-d 6 )5:1.21(3H,t,J=7.0Hz),1.79-1.90(2H,m),2.09(2H,s),2.26(1H,s),3.40-3.80 
(10H,rn),4.11(2H,q,J=7.0Hz),4.94(2H,s),5.87(0.7H > t,J=5.9Hz),5.93(0.3H,t,J=5.9Hz), 
6.70-6.77(2H,m),6.97-7.04(2H,m),7.59-7.64(1H,m),7.78-7.85(2H,m),7.99-8.04(1H.m),8.11 
(1H.d,J=8.6Hz),8.44(0.7H,s) > 8.48(0.3H,s),8.62(0.7H.s),8.75(0.3H,s).9.22(2H.s),9.33(1H,s), 
9.46-9.53(2H,m) 


21 


NMR(DMSO-d 6 )6:1.13(3H,t,J=7.0Hz),1.78-1.90(2H,m),2.07(2H,s).2.28(1H,s),3.48-3.83 
(8H,m),4.01(2H,q,J=7.5Hz),4.95-5.01(2H,m),6.77(2H,d,J=8.6Hz).6.96-7.06(2H,m), - 
7.56-7.62(1 H,m),7.82-7.91 (2H.m) .7.99-8.05(1 H.m),8.1 1 (1 H.d,J=8.6Hz),8.49-8.64(2H,m), 
8.79(0.7H ( s).8.95(0.3H > s).9.44(2H,s).9.54(1H,s),9.59-9.66(2H,m) 


22 


NMR(DMSO-d 6 ) 6 :1.25-1.29(3H,m),1.79-1.85(2H,m),2.03(2H l s), 2.25(1 H,s) ( 3.47-3.75(8H,m). 
4.21-4.27(2H,m),4.37(2H,s),5.00(2H,s),6.68-6.73(2H,m),7.17-7.21(2H,m),7.62-7.66(1H,m) 
, 7.82(1 H,d,J=8.8Hz).7.90(1H,s),8.03(1H,dd l J=4.0Hz,8.8Hz),8.10(1H > d,J=8.8Hz),8.49 
(0.4H > s),8.51(0.6H,s),8.64(0.6H;s>,8.76(0.4H,s),9.29(2H.s),9.33(1H,s),9.53(2H,s) 

MS(m/z):565(M-2HCl+l)* 


23 


NMR(DMSO-ds) 6 :1.22(3H,t.J=7.0Hz),1.80-1.86(2H,m),2.01(2H,s). 2.25(1 H.s) ,3.49-3.54 
(6H.m),3.66(2H,s).3.71-3.82(2H,m),4.13(2H,q,J=7.0Hz),4.90(2H,s),6.66-6.75(2H,m),7.16- 
7.20(2H,m), 7.62-7.67(1 H,m),7.82-7.89(2H,m),8.08-8.1 1 (2H,m),8.51 (1 H.s), 8.74(1 H,s),9.43 
(4H,br),9.62(2H,br) - 

MS(m/z):580(M-2HCl+l) + 


24 


NMR(DMSO-d 6 ) 6 :1.1 3-1. 18(3H,m),1. 78-1 .85(2H,m),2.03(2H,s),2.25(1H,s),3.26(1.4H,s),3.28 
(0.6H 1 s) I 3.48-3.54(4H,m),3.58-3.72(4H,m),4.00-4.07(2H,m),5.02(2H,s),6.69-6.73(2H I m). 
6.69-7.01 (2H,m).7.60-7.63(1H,m),7.80-7.83(1H,m),7.86(0.7H,s). 7.88(0.3H,s),8.04(1H,d, 
J=8.4Hz),8.12(1H,d,J=8.4Hz),8.45(0.3H,s),8.48(0.7H l s),8.60(0.7H,bs) l 8.74(0.3H,bs),9.24 
(2H,br),9.28(1H,br),9.52(2H,s) 

MS(m/z):529(M-2HCl+l)* 


25 


NMR(DMSO-d 6 ) 0 :1.18(3H.t,J=7.0Hz),1.81-1.86(2H,m).2.01 (2H,s),2.25(1 H.s) ,2.29-2.36 
(2H.m),2.52-2.57(2H.m).3.50-3.56(3H,m),3.58-3.62(1H,m).3.65-3.76(4H,m),4.06 
(2H.q,J=7.0Hz),4.99(2H,s).6.71-6.76(2H,m),6.97-7.02(2H,m).7.56-7.58(1H,m),7.79-7.85 
(2H,m),8.02(1H,d.J=8.6Hz),8.11(1H l d,J=8.6Hz),8.46(0.3H.s),8.49(0.7H.s),8.62(0.7H,s), 
8.76(0.3H ,s) ,9.27(2H,s) .9.37(1 H,s),9.52(2H,s) 


26 


NMR(DMSO-d 6 )5:1.26(3H,t.J=7.0Hz),1.86-1.97(2H,m),2.14-2.21(3H,brs),2.27(2H,s).2.34 
(1H.s),2.97-3.03(2H,br),3.10-3.17(2H.m),3.66-3.75(4H,m),4.23(2H,q,J=7.0Hz),4.43 
(2H,brs).5.07(2H l s).6.96-7.04(1H > m).7.19(1H,dd,J=2 l 1Hz.8.0Hz).7.27-7.30(1H,br).7.66 
(1 H.dd,J=1 .4Hz.8.4Hz),7.85(1 H,dd.J=1 .4Hz,8.4Hz),7.93(1 H.s).8.03(1 H,d.J=8.6Hz), 
8.09(1 H > d ) J=8.6Hz),8.53(lH,s),8.78(0.6H,s),8.85(0.4H,s),9.44(3H,s),9.61(2H.s) 


27 


NMR(DMS0-d 6 ) 5 :1.24(3H,t,J=7.0Hz),1.90-2.00(2H,m),2.25(2H,s),2.32(1H,s),3.09-3.18 
(2H,m),3.20-3.40(2H.m),3.64-3.74(4H.m),4.22(2H.q,J=7.0Hz).4.51(2H.s),5.04(2H.s).7.12 
(0.4H.d. J=8.8Hz) ,7. 1 4(0.6H,d, J=8.8Hz) ,7.33(1 H.dd.J=2.5Hz.8.8Hz),7.54(1 H.d, J=2.5Hz) , 
7.64-7.68(1 H.m).7.83(1H.dd,J=1.8Hz.8.4Hz),7.94(1H.s).8.03(1H.d,J=8.5Hz).8.10 
(1H.d.J=8.5Hz),8.51(1H,s),8.74(0.6H,s),8.77(0.4H.s),9.37(3H,br),9.56(2H,br) 



i 
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NMR(DMSO-d 6 ) <5 :1.27(3H,t.J=7.5Hz),1.78(2H,s).1.82(1 H.3),1.83(2H,br),2.10(2H.s),2 29 
(1H.s),3.50-3.61 (5H,m),3.70(2H l br),3.79(1H l br),4.25(2H l q,J=7.5H2),4.34(1H.d J=14 0Hz) 
4.54(1 H l d,J=14.0Hz).5.13(2H,d,J=1 4.0Hz),6.54(1 H.br).6.69(1 H,br),7.37-7.40(1 H m) 

7.58-7.63(1 H.m),7.78(1H,s),7.86-7.92{1H,m) l 8.02-8.06(1H,m) > 8.09-8.1 4(1 H.m) 8 47(1 H s) 
8.57(0.6H,s).8.79(0.4H.s).9.48f2H.s).9.56(1H.brt.9.67f2Hs) 


29 


NMR(DMSO-d 6 )<5:1.82(2H,br),2.11(2H,s),2.27(1H,s),3.51-3.59(8H,m),3.72(6H,s)4 43(2H br) 
4.91(1H,d,J=14.5Hz),5.13(1H l d,J=14.5Hz).6.86-6.92(1H,m),6.99(1H.br) > 7 14 

/ ■i 1 1 _J 1 <-* j I |_\ infill • i . . ^ . . 4 ' 

(1H,d,J=9.1Hz),7.18(1H,d,J=9.1Hz).7.66-7.74(1H,m),7.87(1H,br) l 8.00-8.04(1Hm) 
. 8.08-8.14(1 H.m).8.54(1H,s).8.84(0.6H.s),8.98(0.4H.s).9.47(2H.s).9.55(1H.hr1 97^ hr) 


30 


NMR(DMSO-d 6 )<5:1.78-1.84(2H,m),2.03(2H,s).2.25(1H,s),3.28(1.3H,s).3.30(0.7H S ) ' 
3.49-3.55(4H,m),3.57(1H,s),3.58(2H,s),3.60-3.75(4H,m),5.01(2H,s),6.70-6.73(2Hm) 
6.96-7.00(2H.m),7.57-7.62(1 H,m),7.81-7.91 (2H,m).8.04(1 H,d,J=8.6Hz),8.1 2(1 H d 
J=8.6Hz).8.47(0.3H,s).8.51 (0.7H,s).8.65(0.7H.s),8.80(0.3H.s).9.30(3H.br).9.55f2H s) 


31 


NMH(UMbO-d 6 ) 6 :1.82-1.89(2H,m),2.09(1.5H.s),2.28(1.5H,s),3.29-3.35(2H,m),3 39-3 42 

(1H,m),3.47-3.50(1H,m), 3.60-3.70(3H,m),3.72-3.78(1H,m),4.33(2H.s) l 5.05(2H s) 6 8£ 

6.92(1H,m),7.08-7.12(1H.m),7.25-7.29(1H.m),7.66(1H,dd l J=1.6Hz.8.6Hz),7.83(1HdJ=86 

Hz),7.93(1H.s),8.03(1H,d,J=8.6Hz),8.10(1H.d,J=8.6Hz),8.51(1H,s),8.73(1H,br),9.33(3H,br) 
,9.53(2H,s) 


32 


NMR(DMSO-d 6 ) 0 :1.79-1.83(2H,m),2.12(1.8H ( s),2.25(1.2H,s),3.53-3.60(2H.m) 3 64-3 70 
(3H,m),3.73-3.82(2H,m), 3.84-3.88(1 H,m),4.39(2H,s),5.04(2H,s),6.79-6.86(1H m) 7 64- 
7.69(2H,m),7.84(1H,dd,J=2.0Hz,10.2Hz),7.94(1H,s),8.01-8.06(2H,m) > 8.12(1H,d l J=113Hz) 

.8.53(0.6H,s).8.54(0.4H,s).8.73(0.6H,s),8.82(0.4H,s),9.36(2H,s).9.41(0.4H,s),9.43(0.6H,s). 
9.57(2H,s) 

MS(m/z):538(M-2HCl+l) + 


33 


NMR(DMSO-d 6 ) 0 :1.79-1.86(2H,m),2.03(2H,s) I 2.26(1H > s). 3.49-3.79(8H.m),4.26(2H,s),5 00 
(1.4H,s),5.01(0.6H,s), 6.70^.74(2H,m).7.18-7.22(2H.m),7.63-7.67(2H,m). 7.84-7.90(1H m) 
.8.02(0.3H,d,J=8.4Hz),8.03(0.7H,d.J=8.4Hz) > 8.10(1 H,d.J=8.4Hz),8.54(0.3H s) 8 57 
(0.7H,s),8.75(0.7H,s), 8.92(0.3H,s).9.45(2H.s),9.48(1H.s),9.62(0.6H.s),9.63(1 4H s) 

MS(m/z)^37(M-2HCl+ir ' 


34 


NMR(DMS0-d 6 ) 6 :1 .80-1 .87(2H,m),2.01 (2H,s).2.25(1 H.s), 3.46-3.56(4H,m).3.63-3 71 (2H m) 
3.73(2H,s),3.75-3.79(2H,m),4.89(2H,s),6.76-6.84(2H.m), 7.13-7.20(2H,m),7.65(1H dd J= ' 
3.8Hz.8.1Hz), 7.82-7.94(3H,m).8.01(1H,d,J=8.1Hz),8.08(1H,d,J=8.6Hz), 8.65(1 H s) 942 
(4H,br),9.61(2H,br) ' ' 


35 


NMR(DMS0-d 6 ) 6 :1.78-1.86{2H,m),2.03(2H,s) > 2.25(1H,s). 3.17(1 .4H,s),3.19(0 6H s) 

3.49-3.55(4H.rn),3.59-3.74(4H,m) I 5.02(2H,s),6.70-6.74(2H,m),6.97-7.02(2H,m) 7 60-7 62 
(1H,m) l 7.78-7.83(1H I m) l 7.90(0.7H,s) l 7.92(0.3H.s),8.03(1H,d,J=8.8Hz).8.12(1H',dJ=8 8Hz) 
,8.45(0.7H.s),8.48(0.7H,s).8.61(0.7H.s).8.75(0.3H.s).9.27(3H,br),9.53(2Hs) 


36 


NMRfDMSO-dg) 6 :1.80-1.82(2H,m) l 2.04(2H,s),2.25(1H.s),2.26-2.33(2H,m),2.46-2.52(2H m) 
3.48-3.75(8H,m),4.99(2H l s) > 6.71-6.74(2H,m),6.99-7.06(2H,m) l 7.56-7.59{1H l m),7.95-7 82' 
(1H,m),7.86(1H,br) > 8.00(1H,d,J=9.2Hz), 8.12(1H,d,J=9.2Hz),8.44(0.3H,s) t 8.45(0.7H,s) 
8.53(0.7H.br),8.65(0.3H.br),9.17(3H,br).9.47(2H,s), 

MS(m/z):515fM-2Ha+l)* 


37 


NMR(DMS0-d 6 ) 6 :1 .78-1 .92(2H,m),2.08(2H,s),2.33(1 H.s) ,3.47-3.82(1 0H,m),4.94(2H s) 

5.70-5.90(1H,m),6.78(2H l d,J=7.5Hz),6.98-7.07(2H,m),7.62(1H,d.J=8.5Hz).7.80-7.87 

(2H .m) ,7.98-8. 04 flH m) 8 10MH d .l-ft QHrl r qui «\ q com tlj «\ q h i x ~ 
x , /,t.^w u.v-tv«ri r m;,o. » i n,u,j-o.ynzj,o\4/ (U.3H,s), 8.52(0. 7H t S),8.73(0.7H.s).8 90 

(0.3H,s).9.39(2H,s),9.49(1H.s),9.54-9.62(2H.m) 


38 


NMR(DMS0-d 6 ) 6 :1.86-1.96(2H,m).2.18(3H,br).2.26(2H f s),2.33(1H.s),2.98(2H br) 3 12 
(2H,br),3.66-3.71(4H,m).4.29(2H.br),5.06(2H,s) > 6.98-7.02(1H.m).7.19(lH.d J=6 0Hz) 7 29 
(1H,br),7.66(1H,d ( J=8.8Hz).7.82(1H,dd > J=1.6Hz.8.8Hz) > 7.94(1H,s),8.02(1H d J=8 8Hz) 

... 8.09(1H,d,J=8.8Hz).8.51(1H.s) ( 8.70(0.6H.S).8.76(0.4H.s).9.35(3H,s).9.54(2H^ 
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NMR(DMSO-d 6 )<5:1.82(2H,br),2.11(2H,s),2.27(1H,s).3.51-3.59(8H.m),3.72(6H,s),4.43 
(2H,br),4.91(1H,d,J=14.5Hz),5.13(1H.d,J=14.5Hz),6.86-6.92(1H,m),6.99(1H,br),7.14 
(1 H,d,J=9. 1 Hz) ,7.1 8(1 H,d,J=9.1 Hz),7.66-7.74(1 H,m),7.87(1 H,br),8.00-8.04(1 H,m), 
8.08-8.14(1 H,m),8.54(1H.s),8.84(0.6H,s),8.98(0.4H,s).9.47(2H,s),9.55(1H,br),9.75(2H,br) 


40 


NMR(DMSO-d 6 )(5:1.99-2.06(2H,m),3.03-3.08(2H l m),3.12-3.16(2H,m),3.41(2H > t,J=6.0Hz). 
3.61-3.65(2H,m),4.23(2H,s).5.01(2H,s),6.68(2H,d,J=9.1Hz),7.21(2H.d,J=9.1Hz),7.66 
(1H.dd,J=1.6Hz,8.6Hz),7.79-7.82(1H > m),7.91(1H,s),8.02(1H,d,J=8.6Hz),8.10 
(1H.d.J=8.6Hz),8.47(1H,s),9.12(2H,br),9.23(2H,br).9.48(2H,s) 


41 


NMR(DMSO-d 6 )d:2.01-2.07(2H l m),3.03-3.08(2H,m),3.12-3.16(2H.m),3.20(2H,s).3.43 
(2H,t,J=5.9Hz),3.63-3.67(2H,m),5.03(2H,s),6.70(2H,d,J=9.2Hz).7.02(2H.d,J=9.2Hz) > 7.63 
(1 H,dd.J=1 .6Hz,8.6Hz).7.81 (1 H,dd,J= 1 .6Hz,8.6Hz).7.91 (1 H,s) ,8.02(1 H,d,J=8.6Hz),8.1 2 
(lH,d.J=8.6Hz),8.44(1H.s),9.16(2H,br),9.23(2H,s).9.50(2H.s) 


42 


NMR(DMSO-d 6 ) 6 :2.00-2.06(2H,m),2.32(2H,t,J=6.4Hz),2.51 (2H,t,J=6.4Hz).3.06-3.11(2H,m), 
3.15-3.19(2H,m).3.40-3.46(2H,m),3.61-3.66(2H,m),5.00(2H I s),6.71(2H,d,J=8.8Hz),7.03 
(2H I d,J=8.8Hz),7.58(1H,dd l J=1.6Hz.8.6Hz),7.78(1H,dd,J=1.6Hz,8.6Hz),7.86(1H,s),8.O0 
(1H,d.J=8.6Hz),8.11(1H.d,J=8.6Hz).8.43(1H,s).8.93(2H,br),9.12(2H.s),9.45(2H,s) 


43 


NMR(DMSO-d 6 )d:1.26(1H,t,J=7.0Hz),1.83-1.89(2H,m),2.09(1.5H.s),2.29(1.5H,s),3.30-3.36 
(2H,m),3.40-3.43(1H,m),3.47-3.51(1H,m),3.61-3.70(3H.m),3.76-3.80(1H,m),4.23 
(2H.q,J=7.0Hz),4.47(2H,s).5.06(2H,s),6.87-6.93(1H,m).7.07-7.11(1H,m) > 7.25-7.29(1H I m), 
7.65(1 H.d,J=8.6Hz),7.84(1H,d,J=8.6Hz).7.93(1H,s),8.07(1H,d,J=8.0Hz),8.10(1H,d, | 
J=8.0Hz),8.52(0.5H,s),8.54(0.5H,s),8.80(0.5H,s),8.82(0.5H,s),9.41-9.46(3H,m),9.59(2H,br) 


44 


NMR(DMSO-d 6 )3:1.24-1.28(3H,m),1.78-1.85(2H,m).2.12(18H,s),2.25(1.2H,s),3.53-3.61 
(2H.m),3.64-3.70(3H,m),3.74-3.81(2H,m),3.84-3.88(1H,m),4.22-4.27(2H,m),4.52(2H,s). 
5.04(2H,s),6.78-6.86(1H,m),7.64-7.68(2H,m),7.84(1H,d,J=8.6Hz),7.93(1H l s),8.02-8.06 
(2H l m).8.12(1H l d,J=8.6Hz),8.53(0.6H,s),8.55(0.4H,s),8.75(0.6H,br),8.84(0.4H,br), 
9.34-9.46(3H.m),9.58(2H,br) 


45 


NMR(DMSO-d 6 ) 6 :2.01-2.07(2H,m),3.02-3.07(4H,m),3.1 1 -3.1 6(2H,rfi), 3.41 -3.45(2H.m), 3.64- 
3.67(2H,m),5.03(2H.s),6.69(2H,t,J=9.3Hz),6.95(1H,s),7.04(2H,d,J=9.3Hz),7.39(1H,s),7.64 
(1H,dd.J=1.2Hz,8.8Hz),7.80(1H,dd,J=1.2Hz,8.4Hz),7.94(1H,s),8.02(1H,d,J=8.4Hz),8.14 
(1H,d,J=8.8Hz).8.43(1H,s).9.17(2H.s),9.23(2H,s).9.51(2H,s) 


46 


NMR(DMSO-d 6 )0:0.99(3H,t,J=3.0Hz).2.01-2.07(2H,m),3.01-3.08(6H,m),3.41-3.44(2H,m), 
3.63-3.67(2H,m),5.02(2H,s),6.68(2H,d,J=9.0Hz),7.02(2H,d,J=9.0Hz),7.64(1H,dd,J=1.6Hz, 
8.0Hz),7.80(1H,dd,J=1.6Hz,8.8Hz),7.88-7.91(2H,m),8.02(1H,d.J=8.8Hz).8.13 
(1 H,d,J=8.0Hz),8.43(1 H,s).9.1 4-9.24(4H,m) ,9.50(2H,s) 


47 


NMR(DMSO-dg) 6 :0.83(3H,t,J=6.8Hz),0.98(3H,t.J=6.8Hz),1 .93-2.00(2H,m).2.88-2.92(2H,m), 
3.00-3.10(4H.m),3.18-3.42(6H.m),3.56-3.60(2H,m),5.02(2H,s).6.34(2H,d.J=8.8Hz), 
6.99(2H,d,J=8.8Hz),7.70(1H,dd.J=1.4Hz,8.3Hz),7.80(1H,dd l J=2.0Hz,8.8Hz).7.91(1H l s), 
8.03(1 H,d,J=8.3Hz).8.1 2(1 H,d,J=8.8Hz).8.41(1H,s) 


48 


NMR(DMSO-d 6 )5:1.15(3H,t,J=6.8Hz).2.01-2.11(2H,m),3.02-3.20(4H,m),3.39-3.45(2H,m), 
3.62-3.67(2H,m),4.11(2H,q,J=6.8Hz),4.99(2H.s),6.66(2H,d,J=8.7Hz);7.02(2H,d,J=8.7Hz), 
7.60(1 H,d,J=8.8Hz) ,7.82(1 H,d,J=8.8Hz),7.86(1 H,s),8.03(1 H,d,J=8.3Hz),8.1 1 (1 H,d, 
J=8.3Hz),8.50(1H,s),9.22-9.37(4H,m),9.49-9.56(2H,s) 


49 


NMR(DMSO-d 6 ) 6 :1 .22(3H,t.J=7.3Hz).2.03-2.1 1 (2H,m),3.00-3.1 5(4H,m),3.40-3.46(2H,m), 
3.64-3.70(2H.m).4.11(2H l q,J=7.3Hz),4.22(2H.d,J=5.8Hz),5.62(2H,s).6.75(2H,d,J=9.3Hz), 
6.98(2H,d l J=9.3Hz),7.14(1H,t,J=5.8Hz),7.71(1H,dd.J=1.4Hz,8.8Hz),7.81(1H.dd,J=1.4Hz, 
8.8Hz),7.89(1H,s),8.01(lH,d,J=8.8Hz),8.11(1H,d,J=8.8Hz),8.45(1H,s),9.22-9.35(4H,m), 
9.51 (2H,s) 



45 

BNSDOCIO: <WO 99051 24A1_I_> 



WO 99/05124 



PCT/JP98/03267 



^2 0 



Ex 


DATA — | 


50 


NMRpMSO-cy 6 :2.02-2.10(2H,m),3.03-3.09(2H,m),3.1 1-3.18(2H,m),3.42-3.48{2H,m),3 64- 
3.71 (2H l m),3.91(2H,s),5.06(2H,s),6.73(2H.d,J=8.8Hz) > 7.11(2H,d.J=8.8Hz) 7 63 
(1 H.dd,J=1 .4Hz,8.3Hz),7.81 (1 H,dd.J=1 .4Hz,8.3Hz).7.91 (1 H,s).8.03(1 H,d.J=8.3Hz) 8 1 2 
(1H,d,J=8.3Hz),8.49(1H.s) 9 29f4H brl 9 53f?H <^ 


51 


NMR(DMSO-d 6 ) 6 :1 .27(3H,t.J=7.2Hz).2.04-2.16(1 H,m).2.28-2.40(1 H,m).2.71 (1 .5H,s),2.72 " 

(1.5H.s),2.99-3.09(2H,m).3.26-3.42(4H,m).3.62-3.76(2H,m).4.25(2H.q > J=7.2Hz),4.36(2Hs) 
,5.02(2H.s),6.67(2H,d,J=8.4Hz),7.22(2H,d ( J=8.4Hz)7.67(1 H.d l J=8.4Hz),7.83(1H,d, ' 

J=8.4Hz).7.90(1H s) 8 03MH rt J-R 4Ht\ ft m/iu a i «/iu,ioc<i<u » ^ .' ~ 
v -r. •«./,. ii i,o;,o.uo( i n.u.o-o.Hnzj.o.iut i n,tl,J=a.4Hz),8.51 (1H,s).9.37(2H s) 9 56 

(2H,s),11.21(1H,s) ' ' 


52 


NMR(DMSO-d 6 ) 6 :2.08-2.12(1H,m),2.29-2.41(1H > m) ( 2.70(1.5H.s) > 2.72(1.5H s) 2 96-3 08 
(5H,m),3.25-3.42(4H,m),3.62-3.76(2H > m),5.00(2H,s),6.65(2H,d,J=8 8Hz) 7 23 
(2H,d.J=8.8Hz)7.68(1 H,dd,J=1 .6Hz,8.4Hz)7.84(1 H,d,J=8.0Hz) ,7.90(1 H,'s),8.01 
\ " » 1 n,u,o-o.unzj,o.Q4( 1 n,S),9.44(ZH,s),9.61 (2H,s),1 1 .3Q(1H s) 


53 


NMR(DMSO-d 6 ) 8 .•1.29(3H l t.J=7.2Hz).2.04-2.14(1H l m),2.29-2.40(1H,m).2.71(1 5H s) 2 73 
(1.5H,s),2.99-3.09(2H,m),3.28-3.40(4H,m),3.61-3.72(2H,m),4.24(2H,q,J=7.2Hz),5.14r2Hs) 

.6.68(2H,d,J=8.8Hz),7.11(2H.d.J=8.8Hz).7.68(1H.dd.J=1.6H 2 .8.8Hz),7.83(1H l dd.J=1.6Hz, 
8.4Hz) 7 91 M H si 8 0^1 H I— ft aw-»\ n m/iu w i o „ , _ . . _ 

^ n,s>;,o.u.3i i n,a,j_o.4nz),B.i 0(1 n,d,J=8.4Hz), 8.49(1 H,s),9.35(2H.s).9.55 

(2H.s),11.22(1H,s) t 11.41(1H,s) 
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NMR(DMSO-d 6 ) 6 :2.04-2.1 2(1 H,m),2.25-2.37(1 H,m),2.71 (1 .5H,s) ,2.72(1 .5H,s) 2 97-3 07 

(2H,m),3.25-3.42(4H,m),3.60-3.72(2H,m),4.87(2H,s),5.30-5.85(2H,br),6.62(2H,d,J=8.8Hz), 
7.17(2H d J =8 8H7^ 7 7^M H rtrf I— 1 rh-t q au-r\ 7 oh m lj i < ^ . . „ 
1 1 \c\ i,u,o-o.on^.; f /./o^in,aa,j-i .onz f o.onZ),7.8 1 (1H,dd,J=1.6Hz 8 8Hz) 7 72(1 H s) 

7.99(1H,d.J=8.8Hz).8.08(1H.d,J=8.8Hz).8.45(1H,s),9.34(2H.s).9.54(2H,s).11 16HH si ' 


55 


NMH(DMSO-d 6 ) 0 :2.03-2.15(1H,m),2.28-2.38(1H,m),2.67(3H,s),2.71(3H.d,J=:4 9Hz) 2 97- 

3.1 1 (2H,m),3.22-3.46(4H,m),3.60-3.75(2H,m),4.93(2H,s),6.62(2H,d,J=9.2Hz),7.17 
(2H d J=9 2Hzl 7 (57/1 H hr 7 oo/i u I -i qui-, q /m_i~\ -» ... . „ 
\ti i,u,o s.£nq,( .or ^ i n,ur uj, / .a<;( i M,aa,J=i .8Hz,8.6Hz),7.90(1 H,br s),8.00 

J1 H,d,J=8.6Hz),8.08(1 H,d. J=8.6Hz).8.48(1 H.s) ,9.35(2H.sl.9.55(2H.s),1 1 . 1 6(1 H br s) 


56 


NMH(DMSO-d 6 ) 6 :2.02-2.16(1H,m),2.25-2.40(1H,m),2.71 (3H,d.J=4.4Hz),2.78(6H s) 2 98- 
3.10(2H,m),3.24-3.48(4H,m),3.60-3.80(2H,m).5.00(2H,s),6.63(2H,d.J=8 8Hz)721 
(2H,d.J=8.8Hz).7.66(1 H.dd,J=1 .6Hz.8.4Hz).7.82(1 H,dd,J=1 .6Hz,8.4Hz), 7.88(1 H,br s). 

8.01(1 H.d J=8 4Hzl 8 09(1 H ri l-ft 4H7\ fl 4Q/1 i-i e\ o o>i/ou rt \ a cc/ou \ 
" ' 1 u -^ f '^iO-w\ ' n,u,j-o.Hnz),o.qap n.S),9.j4(2n t S),9.55(2H t s) 


57 


NMR(DMSO-d s ) 0 :0.85-0.89(3H,m).1.23-1.30(5H.m).1.59-1.72(2H,m).2.06-2.13(1H m) 2 31- 

2.41 (1 H.m).2.95-3.05(4H,m),3.25-3.45(4H,m),3.68-3.73(2H,m).4.25(2H,q,J=7 2Hz) 4 36 

(2H.s),5.02(2H.s).6.66(2H > d,J=8.8Hz),7.22(2H,d,J=8.8Hz)7.66(1H.dd.J=1.6Hz8 8Hz) 

7.82(1H,dd,J=1.6Hz,8.8Hz),7.91(1H,s),8.02(1H > d.J=8.8Hz).8.10(1H.d > J=8.8Hz)8.48(1Hs) 
,9.28(2H si 9 51f2H si 10 RflMH «\ 


58 


NMR(DMSO-d 6 ) 6 :1 .27(3H,t,J=7.6Hz),2.07-2.16(1 H.m),2.39-2.49(1 H,m).2.91-3.02(2H m) 
3.24-3.42(4H.m),3.72-3.76(2H,m).4.22-4.34(4H > m) 1 4.35(2H I s),5.02(2H,s) > 6.66(2Hd 

J=8.8Hz) > 7.20(2H l d.J=8.8Hz),7.41-7.44(3H,m),7.61-7.68(3H,m) l 7.83(1H.dd,J=1.2Hz. 

8.8Hz) 7 90HH si 8 02MH rl .l-ft ftH^ ft m/iu rt i o oi_i-\ o cnnu , . . 

w.wi , '/.' =w\iri,a;,o.u^vin,a,j-o.onzj l o.io(ln l a,J=8.8nz),8.50(1H,s),9.34(2H.s) 9.54 

(2H,S).1 1.41(1 H.s) 
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NMR(DMS0-d 6 ) <5 :1.27(3H l t,J=7.2Hz).1.78-1.83(2H,m),3.36-3.38(2H,m).3.44-3.49(2H m) 
3.52-3.58(4H l m) > 4.24(2H,q,J=7.2Hz),4.38(2H,s),5.00(2H,s) l 6.69(2H,d,J=9.2Hz)7.18 
(2H,d,J=9.2Hz),7.37(4H.s),7.64(1 H,dd.J=1 .2Hz,8.4Hz),7.81 (1 H.dd,J=1 .4Hz 8 8Hz) 7 91 
(1 H,s).8.03(1 H.d.J=8.8Hz).8.1 1 (1 H.d.J=8.4Hz) .8.47(1 H.s).9.20(2H.s).9.47(2H.s) 


60 


NMR(DMS0-d 6 ) 5 :1.15(3H,t.J=7.1Hz).1.73-1.83(2H,m),2.53-2.68(2H.m),2.68-2.86(2H m) 
3.08(3H,s).3.29-3.41 (6H.m),4.03(2H.br S).4.97(2H.s).6.58(2H,d.J=8.8Hz) 7 16 
(2H,d,J=8.8Hz),7.66(1 H.dd.J=1 .5Hz.8.8Hz),7.79(1 H.dd.J=1 .5Hz,8.8Hz).7.92(1 H s) 8 01 
(1H,d.J=8.8Hz).8.10(lH.d.J=8.8Hz).8.45(1H.s).9.18(2H.s).9.45(2H,s) 
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Ex 


DATA 
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NMR(DMSO-dg) <5 :179-1.85(2H,m),2.49-2.53(2H,m) ) 2.65-2.69(2H,m),2.94(2H,s),3.08(3H,s), 
3.36-3.39(2H,m).3.42-3.45(2H ( m),4.96(2H,s),6.58(2H,d,J=9.0Hz)7.03(1H,s)7.13(1H,s). 
/. iD(^n,a,j=9.unZ),/.o4(l n,aa,J=l .5nz,8.3rlz)7-79(1 H,dd,J=1 .5nz,8.8Hz)7-88(1H,S), 
7.99(1 H.s),8.05(1H,s),8.39(1H,s),9.90(2H,br) 
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NMR(DMSO-d 6 )6:1.16(3H,t,J=7.4Hz) l 2.05-2.12(2H,m).3.08-3.24(4H,m),3.37(2H,s),3.63-3.68 
(2H,m).3.92-3.96(2H,m),4.05(2H,q > J=7.4Hz).5.06(2H,s).6.91(1H,d,J=9.2Hz)7.57(1H,d,J= 
9.2nZj,7.63(1 n,aa,J=i .5nZ,8.8HZ),7.84(1 H,dd,J=1 .2riZ,8.8Hz)7.89(1 H,s)7.91 (1 H,d,J=2.5 
Hz),8.05(1H.d.J=8.8Hz),8.13(1H,d,J=8.8Hz),8.50(1H.s),9.37(2H,s).9.53(2H,s).9.58(2H,s) 
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NMR(DMSO-d 6 )<3:1.19(3H,t,J=1.2Hz),2.04-2.11(2H,m),2.39(2H,t,J=6.4Hz),2.58(2H,t,J=6.4 
Hz),3.10-3.20(4H,m),3.64-3.68(2H ( m),3.91-3.95(2H,m),4.07(2H,q,J=7.2Hz),5.03(2H,s), 
(1H,d,J=8.0Hz)7.55-7.61(2H,m)7.83(1H,d,J=8.8Hz)7.87(1H,s)7.95(1H,d,J=2.8Hz),8.03 

lA LJ M 1 O OUt\ Q •< O / i LJ ✓J 1 O O t 1 —\ ft /I ft / 4 l_J ~\ ft OP/nl 1 _\ ft 4 r /ALJ —\ r\ r-ft/fti 1 ^\ 

(in,aj=8.8nz),8.i2(1n,a,J=8.8nZ),8.49(1H,S),9.35(2H,S)^ 
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NMR(DMSO-dg) <5 :0.87(3H,t,J=7.2Hz),1 .24-1 .32(2H,m),1 .48-1 .54(2H,m).1 .78-1 .85(2H,m), 
2.03(2H,s),2.26(1H,s) l 3.26(1.3H l s) > 3.28(0.7H,s) l 3.52-3.78(8H,m),3.99(2H,t,J=6.8Hz),5.02 
(2H,s).6.70-6.73(2H.m),6.95-7.00(2H,m)7.60-7.64(1H,m)7.83-7.87(2H,m),8.02-8.06 - 

t A LJ m\ O A O / A LJ *i \ O O 1 J — \ ft a ft /ft oil \ ft r~ r~ i r\ -71 1 _ v *s —m / n — ri 1 \#«AA/«%Mai \^ a a 1 1 v 

(1H,m).8.13(1H,d,J=8.8Hz),8.^^^ 
,9.45(1 H,s).9.60-9.62(2H.m) 
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NMR(DMS0-d £ ) (5:1.14-1 .1 7(6H,m), 1 .78-1 .84(2H,m),2.03(1 .8H,s),2.26(1 .2H,s),3.22(1 .3H,s), 
3.24(0.7H,s),3.50-3.78(8H,m) r 4.82-4.89(1H f m) t 5.02(2H,s) t 6.69-6T5(2H,m),6.94-7.00 

/Oil - - \ T ft ft / 4 LJ <J 1 ft O Ll_\ ™» ft ft ~y 0~» / Al 1 V (-« r\*-\ n s> >-» / a i I % <-» ^ <»» / j ■ i i • -a • • \ r- r% 

(2H,m)7.63(1H,d,J=8.8Hz)7.83-7.87(2H,m),8.03-^^ 

(0.4H,s).8.56(0.6H.s),8.75(0.6H,s),8.92(0.4H,s).9.43-9.48(3H,m),9.61-9.64(2H,m) 
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NMR(DMS0-d 6 ) 6 :1 .78-1 .85(2H.m),2.04(2H,s),2.25(1 H,s),3.04-3.07(2H > m),3.49-3.75(8H,m), 
5.02(2H,s),6.69-6.73(2H,m),6.83(1 H,s),6.99-7.04(2H,m)7.41 (1 H,s)7.61 -7.65(1 H,m)J.80- 
7.84(1 H,m)7.92(0.7H,s)7.94(0.3H,s),8.01 (1H,d,J=8.8Hz),8. 12(1 H,d,J=8.8Hz),8-46(0.3H,s 
),8.50(0.7H,S),8.67(0.7H,S),8.81 (0.3H,s),9.34(2H.s),9.38-9.41 (1 H,m),9.55-9.57(2H,m) 
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NMR(DMSO-ds) 6 :0.96-1 .00(3H.m) , 1 78-1 .86(2H,m) ,2.04(2H ,s) ,2.25(1 H,s) ,3.00-3.07(4H,m) , 
3.43-3.56(4H,m),3.57-3.74(4H,m) l 5.01(2H.s) l 6.68-672(2H,m),6.98-7.03(2H,m)7.61-7.65 
(1H,mj779-7.82(1H > m)7.88-7.92(2H l m) l 8.03(1H,d.J=8.8Hz),8.12(1H.d,J=87Hz) > 8.44 

/ft ft |_J — \ ft A ~7 /ft Til — \ ft ft 4 /ft "711 — . \ ft — • ii /ft ft 1 1 \ jr-v « f— //-\ i • \n**nn<t.of^t\ V »■» r* / v-i 1 1 _ \ 

(0.3n,s),8.47(0.7H,s),8.61(0.7H,s),874(0.3H l s),9.25(2H,s),9.30-9.33(1H l m),9.53(2H,s) 
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NMR(DMSO-dg) 6 :078(1 .2H,t,J=7.2Hz), 0.84(1 .8H,t,J=7.2Hz),0.95-1 .00(3H,m),1 .74-1 .85 
(2H,m).2.07(1.8H,s),2.25(1.2H,s),3.00-3.10(2H.m),3.17-3.27(4H,m) l 3.44-3.54(4H,m),3.56- 
3.74(4H,m),5.01(2H,s),6.65-6.71(2H,m),6.96-7.00(2H,m)7.67-7.72(1H,m)7.80-7.84(1H,m) 

"7 Oft /ft C LJ «\ *7 Oft /ft >l LJ *>\ O ft ft /ft «^LI «\ ft ft ^ /ft 4 U _.\ ft 4 4 /ft ftii -A 0 4 /-> /ft 411 — \ ft 4 ft /ft a u _ 

,7.89(0.6n,s)7.92(0.4n ) S),8.02(0.6n,s),8.05(0.4H,s),8.11(0.6H,s),8.13(0.4H 
).8.48(0.6H.s).8.66(0.6H,s),8.80(0.4H,s),9.29(2H.s),9.37-9.39(1H,m),9.53-9.55(2H,m) 
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NMR(DMSO-d 6 )6:1.15(3H,m),179-1.88(2H,m),2.03(2H,s).2.26(1H,s),3.48-3.61(4H I m), 
3.65-3.78(4H,m) ( 4.10(2H,q,J=6.9Hz),4.98(2H,s).6.65-6.72(2H,m).6.96-7.06(2H,m)7.59 
(1 H,d,J=8.8Hz)7.82(1 H,dd,J=1 .9Hz,8.8Hz)7-85(1 H,s),8.03(1 H,d,J=8.8Hz),8.1 1 (1 H.d, ' 

1 O 0 l_J -»\ O C ft / 4 LJ -J 1 O ft > 1 \ ft ftft /ft TLJ _\ ft J I /ft ft 1 1 r\ ftft/ftLJ _ \ ft p-r*i Iry 1 1 _\ 

J=8.8nZ) I 8.52(1H,d,J=8.8nz),8.63(07H,s),8.77(0.3H,S),9.30(3H,S),9.53(3H 
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NMR(DMS0-d 6 ) (5 :1.22(3H,t,J=7.3Hz),177-1.87(2H,m),2.06(0.7H,s),2.27(0.3H,s),3.46-3.79 
(8H.m),4.1 1 (2H,q 1 J=7.3Hz).4.23(2H,d,J=5.9Hz),5.60(2H,s) ,6.73-6.81 (2H,m),6.93-7.00 
(2H.m),7.09(0.7H,t,J=5.8Hz),7.15(0.3H,t,J=5.8Hz),7.70(1H,d.J=8.3Hz).7.80-7.85(1H,m). 

8.80(0.3H,s),9.32(2H,s),9.41-9.46(1H,m),9.51-9.80(2H,m) 


71 


NMRtDMSO-ds) 5:1 .79-1 .88(2H.m),2.05(2H,s),2.26(1H,s),3.49-379(8H,m),3.89(1.3H.s),3.91 
(07H,s),5.05(2H,s),671-678(2H,m)7.05-7.12(2H,m),7.59-7.64(1H,m),7.80-7.85(lH.m), 
7.91 (1 H,d,J=8.8Hz).8.03(1 H,dd,J=1 .4Hz,8.8Hz),8.12(1 H,d,J=8.8Hz),8.51 (0.3H,s),8.55 
(0.7H,s),8.66(0.7H.s),8.81(0.3H.s),9.29-9.37(3H.m).9.53-9.58(2H,m) 
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m2 2 



Ex 
72 


DATA ~ — 1 

NMR(DMS0-d 6 ) <5 :1.14-1.18(3H.m),1.78-1 .86(2H.m),2.14(1 .8H,s).2.27(1 .2H.s) 3 35(1 2H s) 
3.37(0.8H,s) l 3.56-3.61(2H,m),3.66-3.94(6H,m),4.01-4.07(2H,m),5.05(2H,s).6 89-6 95 ' 
(1H.m) > 7.50-7.53(1H.m).7.63(1H,d,J=8.4Hz),7.84-7.93(3H,m),8.04-8.08(1H m) 8 13 

(1H,d,J=8.4Hz).8.52(0.4H,s),8.56(0.6H,s).8.84(0.6H,s),8.93(0.4H,s),9.44(2H.s)',9.53-9.56 
(1 H,m),9.64(2H f s) 
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NMR(DMSO-d 6 )5:1.19(3H,t,J=6.8Hz),1.80-1.87(2H,m),2.13(1.8H.s),2.27(1.2H.s)2 33-2 41 
(2H,m).2.55-2.61 (2H,m) ( 3.58-3.62(2H,m),3.68-3.95(6H,m),4.07(2H,q,J=6.8Hz)'5 24(2H s) 
6.91-6.97(1H,m).7.51-7.61(2H,m),7.83-7.88(2H I m),7.93(1H,dd,J=2.4Hz,12.8Hz) 8 04 
(lM,dd,J-3.2Hz.8.8Hz),8.12(1H,d,J=8.8Hz),8.52(0.4H,s),8.55(0.6H l s),8.81(0.6H s) 8 90 
(0.4H,s),9.42(2H,s),9.52(0.4H,s),9.56(0.6H,s),9.62(2Hs) 
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NMR(DMSO-d 6 ) 6 :2.02-2.09(2H, m ),3.01-3.09(2H.m),3.09-3.16(2H.m).3.40-3 45(2H m) 3 63- 

3.69(2H,m).4.18(2H.q,J=5.4Hz).5.62(2H,s) > 6.75(2H,d,J=8.7Hz).6.97-7.03(2H m) 7.69 

(1H,d,J-8.7Hz).7.80(1H,d,J=8.7Hz),7.92(1H,s),8.01(1H,d,J=8.7Hz),8.10(1H.d J=8 7Hz) 
8.44(1 H.S) ,9. 1 1 -9. 1 9(4H.m) ,9.47(2H.S).1 2.53(1 H.br) 
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NMR(DMSO-d 6 ) 6 :1.78-1.88(2H,m).2.07(0.7H,s),2.26(0.3H,s) l 3.45-3.76(8H s) 4 18(2H d J- 
5.4Hz),5.60(2H.s),6.74-6.81 (2H,m),6.94(1H,t,J=5.4Hz).6.95-7.02(2H.m),7.68(1 H d J=8 3 
Hz),7.79-7.83(1H,m),7.92(1H,s),7.99-8.03(1H,m),8.11(1H,d,J=8.3Hz),8.45(0 3H s)850 
(0.7H,s).8.64(0.7H,s).8.76(0.3H,s),9.24(2H.s).9.34(1H.s).9.48-9.54r2H m) 1? *fiMH hr) 


76 


NMR(DMSO-d 6 ) 5:2.73(3H,s),3.01-3.11(2H,m),3.31-3.33(6H,m),3.52-3.55(2H m) 4 23(2H s) 

5.02(2H.s),6.66(2H,d.J=8.8Hz),7.22(2H,d,J=8.8Hz),7.67(1H.d,J=8.8Hz).7.80(1 , Hdd •' ' 

J=2.0Hz.8.8Hz).7.92(1H > s) l 8.02(1H,d ( J=8.8Hz),8.10(1H l d,J=8.8Hz) > 8.47(1H,s),9.20(2H,s) ( 
9.47(2H,s) , 1 0.73(1 H t s) 


77 


NMR(DMSO-d 6 )d:0.87(3H,t.J=7.4Hz),1.22-1.31(2H,m),1.59-1.71(2H > m),2.06-2.14(1Hm) 

2.32-2.43(1H,m).2.95-3.05(4H ( m),3.25-3.47(4H,m),3.69-3.74(2H,m),4.24(2H,s),5.02(2H,s) 

6.66(2H.d l J=9.2Hz),7.22(2H,d.J=9.2Hz),7.67(1H,dd,J=1.2Hz.8.8Hz) > 7.82(1Hdd 

J=1.2Hz,8.8Hz),7.91(1H ) s),8.02(1H.d,J=8.8Hz).8.10(1H,d,J=8.8Hz) l 8.49(1H.s),9.32(2H,s). 
9.53(2H.s), 1 0.96(1 H,s) 


78 


NMR(DMSO-d 6 )5:2.08-2.16(1H > m) > 2.38-2.49(1H,m),2.92-3.02(2H,m) > 3.24-3.46(4H,m),3.72- 

3.77(2H.m) > 4.23(2H,s),4.25-4.35(2H,m),5.02(2H,s).6.65(2H > d l J=8.8Hz),7.21(2H ( d,J=8.8Hz 

),7.41-7.44(3H,m),7.60-7.64(2H,m),7.67(1H,dd,J=1.5Hz,8.8Hz),7.82(1H,dd,J=1.2Hz,8.8Hz 

).7.90(1H,s),8.02(1H > d,J=8.8Hz),8.10(1H,d t J=8.8Hz),8.49(1H,s) t 9.32(2H,s),9 53(2H s) 
11.35(1H,s) V 


/9 


NMR(DMSO-d 6 ) 5 :1.79-1.84(1H.m),3.35-3.39(2H.m),3.45-3.49(2H,m).3.52-3.55(2H m) 3 58- 
3.62(2H,m),4.26(2H,s),5.00(2H,s),6.70(2H.d,J=8.8Hz),7.19(2H,d.J=8.8Hz),7.51(4H,s).7.65 
(1H.dd,J=1.0Hz.8.8Hz),7.83(1H,dd,J=0.9Hz,8.8Hz).7.91(1H.s), 8.03(1 H,d,J=8 8Hz) 8 10 
(1H.d,J=8.8Hz),8.51(1H,s),9.38(2H.s).9.56(2H.s> 


80 


NMR(DMSO-d 6 )5:1.98-2.05(2H,m) > 3.06-3.17(4H,m),3.54-3.58{2H l m) l 3.81-3.85(2H.m),4.33 " 
(dH.s),5.03(2H,s),6.68(1H,d,J=9.2Hz),7.59(1H,dd,J=2.8Hz,9.2Hz),7.66-7.69(1H m) 7 79- 
7.82(1 H.m) ,7.95(1 H,s),8.02-8.05(2H,m),8.1 1 (1 H,d,J=8.4Hz),8.49(1 H.s).9.09(2H,s),9 21 
(2H,s),9.48(2H,s) 


81 


NMRfDMSO-dJ 5 :2.06-2.12(2H.m),3.12-3.22(4H.m),3.31 (2H,s),3.66-3.70(2H.m) > 3.95-3.98 
(2H,m),5.06(2H,s),7.01(1H,d,J=9.2Hz) 7 62-7 66f2H rrrt 7 hh 1-1 oh, « /u,i 7 Q o 

7.95(2H,m).8.05(1H.d.J=8.0Hz).8.13(1H.d.J=8.8Hz).8.50(1H.sV9.40(2H.s).9.60(4H s) 


82 


NMR(DMSO-ds) 5 :1.79-1.86(2H,m),2.13(1.8H,s),2.27(1.2H,s),3.27(1.2H.s).3.28(0.8H s) 3 56- 
3.62(2H.m) > 3.68-3.92(6H,m),5.04(2H,s),6.88-6.94(1H ( m),7.49-7.56(1H,m),7 63 
(1H,d,J=8.4Hz),7.83-7.86(1H,m) l 7.90-7.94(2H,m),8.03-8.06(1H,m) > 8.13(1H,d,J=8 8Hz) 
8.50(0.4H,s).8.54(0.6H,s) t 8.79(0.6H,s),8.88(0.4H.s).9.40(2H.s),9.48(1 H.s).9.61 (2H s) ' 
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83 


NMR(DMSO-d 6 ) 6 :2.06-2. 1 2(2H,m) ,2.36(2H,t, J=6.4Hz) ,2.52(2H,t, J=6.4Hz) .3.1 2-3.22(4H,m) , 
3.65-3.69(2H,m),3.93-3.97(2H,m),5.26(2H,s),6.97-7.02(1H,m),7.59-7.67(2H,m),7.83 
(1H,dd,J=2.0Hz,8.8Hz),7.89(1H,s),7.96(1H,d,J=2.4Hz),8.02(1H,d,J=8.8Hz), 
8.1 2(1 H,d.J=8.8Hz).8.50(1 H,s),9.38(2H,s),9.51 (2H,s),9.58(2H,s) 


84 


NMR(DMSO-d 6 )(5:1.81-1.87(2H.m),2.14(2H,s),2.28(1H,s),2.31-2.37(2H,m),2.51-2.55(2H,m), 
3.59-3.63(2H l m),3.70-3.96(6H,m) > 5.03(2H,s).6.94-7.O0(1H,m),7.55-7.61(2H,m)7.83-7.90 
(2H,m)7.00(1H.dd > J=2.4Hz,12.0Hz),8.03(1H,d,J=8.8Hz).8.12(1H,d.J=8.8Hz).8.52(0.3H,s), 
8.55(0.7H,s),8.82(0.7H,s) l 8.91(0.3H,s),9.44(2H,s),9.53(0.3H > s),9.57(0.7H,s),9.63(2H,s) 


85 


NMR(DMSO-d 6 ) <5 :1 .86-1 .94(2H.m),2.81 -2.84(2H,m),2.93-2.97(2H,m).3.09(3H l s),3.34-3.37 
(4H,m),3.48-3.51(2H,m),4.97(2H,s),6.60(2H,d,J=9.0Hz),7.17(2H,d,J=9.0Hz),7.67 
(1 H,d,J=8.8Hz),7.79(1 H,d,J=8.8Hz).7.91 (1 H,s),8.01 (1 H,d.J=8.8Hz),8.09(1 H,d,J=8.8Hz), 
8.46(1H,s).9.27(2H ) s),9.46(2H,s) 


86 


NMR(DMSO-d 6 )<5:0.96(6H,s),2.86-2.89(2H,m),3.09(3H,s),3.28-3.33(2H,m) t 3.35(2H.s),3.35 
(2H,U=5.4Hz).4.99(2H,s),6.74(2H,d,J=8.8Hz),7.19(2H,d,J=8.8Hz),7.67(1H,dd,J=1.4Hz, 
8.8Hz),7.83(1H.dd,J=1.9Hz,8.8Hz),7.91(1H,s),8.01(1H,d.J=8.8Hz),8.09(1H,d,J=8.8Hz); 
8.51 (1 H.S),9.37(4H,S),9.56(2H.S) 


87 


NMR(DMSO-d 6 ) 5 :0.89(3H,s),0.92(3H,s)2.25(1 .5H,s),2.29(1 .5H,s),3.09(3H,s),3.30(1 H,s), 
3.34(1 H,s).3.43-3.54(4H,m),3.81-3.86(2H,m),4.99(2H,s),6.68(1H.d,J=9.2Hz),6.72 
(1H,d.J=9.2Hz).7.16-7.21(2H.m),7.65-7.68(1H,m),7.84(1H > dd l J=1.6Hz,8.4Hz),7.90(1H,s), 
8.01(1H,d.J=8.4Hz).8.09(1H,d,J=8.4Hz).8.52<1H,s),8.88(0.5H l s),8.91 (0.5H,s),9.43-9.47 
(3H,m),9.59(2H.s) 


88 


NMR(DMSO-d 6 )5:1.98-2.08(m,2H),3.07(s,3H),3.05-3.13(m.2H),3.15-3.22(m f 2H),3.40-3.45 
(m,2H).3.61-3.68(m,2H),4.99(s,2H),6.71(d,2H,J=8.8Hz),6.89(s,1H),7.20(d,2H,J=9.3Hz). 
7.70(dd,1H,J=1.9Hz.8.8Hz),7.82(d,1H,J=8.8Hz).8.05(d,1H,J=1.5Hz),8.84-8.91(m I 2H).8.95 
(s,2H),9.25(s,2H) 


89 


NMR(DMSO-d 6 ) 6 :1.80-1.89(m I 2H),2.04(s,2H),2.26(s,1H),3.08(s l 3H),3.48-3.58(m,4H),3.58- 
3.64(m,1H),3.65-3.78(m,3H),4.99(s,2H),6.72(d,0.6H l J=9.3Hz).6.74(d,1.4H l J=9.3Hz),6.86 
(s,0.7H),6.88(s.0.3H),7.18(d,1.4H,J=8.8Hz).7.18(d,0.6H,J=8.9Hz),7.72(dd,1H,J=2.0Hz, 
8.8Hz)7.82(d,1H,J=8.8Hz),8.08(d.0.3H,J=1.9Hz),8.11(d,0.7H.J=1.4Hz),8.62(s,0.7H),8.76 
(s,0.3H),9.12(s.2H),9.26-9.32(m,1H),9.32-9.42(m,2H) 


90 


NMR(DMSO-d 6 ) 6 :1 .82-1 .89(2H,m),3.42-3.46(2H,m),3.59-3.64(4H,m),3.83-3.87(2H,m),4.22 
(2H,s),4.98(2H.s),6.69(2H.d,J=8.8Hz),7.03-7.09(2H l m),7.16(2H,m),7.60(1H.dd,J=1.6Hz, 
8.4Hz)7.74(1H,dd,J=1.6Hz > 8.4Hz),7.87(1H,s),8.00(1H,d.J=8.4Hz).8.09(1H,d,J=8.4Hz) > 
8.12-8.16(2H,m),8.38(1H,s),13.86(1H,s) 


91 


NMR(DMSO-d 6 )5:2.06-2.13(1H,m),2.28-2.42(1H,m),3.70(1.5H,s),2.72(1.5H.s).2.99-3.08 
(2H,m),3.26-3.40(4H,m),3.62-3.76(2H.m),4.24(2H,s).5.02(2H.s).6.66(2H.d,J=9.2Hz),7.22 
(2H,d.J=9.2Hz),7.66(1 H,dd,J=1 .6Hz,8.4Hz), 7.73(1 H.dd,J=1 .6Hz,8.4Hz) ,7.89(1 H,s),8.01 
(1H,d,J=8.8Hz).8.08(1H,d,J=8.8Hz).8.38(1H,s),8.96-9.50(2H,br),11.24(1H,s) 


92 


NMR(DMSO-d 8 ) <5 :1 .98-2.05(2H,m),2.S5(3H 1 s).2.89-3.00(4H,m) I 3.28-3.33(2H,m) ,3.52-3.55 
(2H,m),3.64(3H,s),3.92(2H,s),5.01(2H,s),6.60(2H,d,J=8.8Hz),7.25(2H,d.J=8.8Hz),7.57 
(1 H,d.J=7.2Hz),7.81 (1 H.s),7.89-7.94(2H,m),8.00(1 H,dd,J=2.0Hz,8.8Hz).8.51 (1 H.s),9.20 
(2H,s) 


93 


NMR(DMSO-d 8 )5:2.00-2.10(2H,m),3.00-3.08(2H,m),3.08-3.16(2H,m),3.38-3.45(2H,m), 
3.60-3.70(2H,m),4.24(2H,s),5.01(2H,s),6.68(2H,d,J=8.8Hz),7.21 (2H,d,J=8.8Hz),7.65 
(1H,dd,J=1.6Hz,8.8Hz),7.73(1H,dd,J=1.6Hz,8.8Hz),7.89(1H,s),8.01(1H,d,J=8.8Hz),8.08 
(1 H,d,J=8.8Hz),8.37(1 H,s),9.33(4H.br),1 il .43(1 H.br) 


94 


NMR(DMSO-d 6 ) 5 :2.02-2. 1 4(1 H.m) ,2.25-2.35(1 H,m) ,2.72(3H,d, J=4.9Hz) ,2.96-3.08(2H,m) , 
3.24-3.44(4H,m),3.59-3.74(2H,m),4.87(2H,s),6.62(2H.d,J=9.0Hz),7.18(2H,d.J=9.0Hz), 
7.67-7.74(2H,m).7.91(lH,brs),7.98(1H,d,J=8.6Hz),8.07(1H,d.J=8.6Hz).8.33(1H.brs) 
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95 


NMR(DMSO-d 6 )fi:1.26(3H > t,J=6.8Hz),1.83-1.90(2H,m)3.33-3.37(2H,m),3.39-3.43(2H,m). 

3.52-3.56(2H.m),3.62-3.6.6(2H,m) I 4.23(2H,q ( J=6.8H2) t 4.33(2H,s) 1 4.93(2H,s),5.94(2H,s), 

6.66(2H,d.J=9.2Hz).6.71 12H d J-fi d\A7\ 7 itou h i_q ou-,\ i ^omlj ^ i < o et. v 
w\ fc i t « t w i4/,uw • i^.n.u.u-o.Hn*;,/. lo^n.a.jziy.^rlzj./^oj 1 n,au,J=1 .onz^.oHz), 

7.69(1H,s),7.82-7.85(3H.m),8.06(2H.d.J=9.2H2).8.13(1H,s),9.79(1H s) 


96 


NMR(DMS0-d 6 ) 6 :1 .27(3H,t,J=7.2Hz),1 .93-2.01 (2H.m).2.42(3H,s),2.68-2.83(2H,m),2.95-3.03 

(4H,m),3.50-3.53(2H,m),4.24(2H.q,J=7.2H2),4.34(2H l s),4.95(2H.s) l 5.91(2H,s),6.61(2H,d. 
J=9.2Hz) 7 16f2H d J=9 2H7^ 7 jcmh hh i— 1 cu-> a nu,i n< ,,u , . _ „ 
. lov^n.u.j-a.^n^./.^ojin.aa.jsi.brlz.S.OHz)././! (1H,s),7.81-7.82(2H,m),7.85 

(1 H,d.J=8.0Hz),8.1 4(1 H,s) .9.77(1 H.S) 


97 


NMR(DMSO-d 6 )5:1.27(3H,t,J=6.8Hz),2.00-2.04(2H,m),2.98-3.08(2H,m),3.08-3.17(2H,m). 

3.38-3 45(2H m\ 3 60-3 7IV9H m\ A OAlOiA n i— c au->\ /t nsmu _v e mL i * ~ , . , 
w.oo o.tvi^n.iii^o.ou o.'u^n,mj,^.^4(<jn,q,j=6.8llz),4.36(2H,s),5.01 (2H,s),6.69(2H,d,J= 

8.8Hz),7.21 (2H,d,J=8.8Hz),7.65(1 H,dd,J=1 .6Hz,8.8Hz),7.73(1 H,dd,J=1 .6Hz,8.8Hz),7.89 
(1H,s),8.02(1H,d,J=8.8Hz).8.08(1H.d.J=8.8Hz),8.38(1H.s).9.37(4H,br),11.42(1H,br) 


98 


NMR(DMSO-d 6 )6:2.08-2.25(2H,m),2.67(3H.d),2.77(3H,d).3.00-3.15(2H > m),3.25-3.72(6H,m), 
•».st ( £n,s;,o.o<;^n,o), ' • ' ' ('".a),' <:B(1 n,q),7.64(1 H,d),7.71 (1 H.d) ,7-91 (1 H,s),7.97(1 H,d), 
8.04(1 H.d),8.29(1 H,s),1 0.45-1 0.60(1 H.brs) 


99 


NMR(DMSO-d 6 )6:2.04-2.14(1H,m),2.22-2.34(1H,m),2.73(3H,d),2.78(6H,s).2.99-3.10(2H,m), 
3.25-3.43(3H,m),3.56-3.92(3H,m),4.99(2H,s) > 6.63(2H,d) l 7.21(2H,d),7.65(1H,dd) ( 7.72 
V m,uu;,/ -o' l ' n,b;,o.uu^ n,aj,B.U/(i n,a;,8.85-9.35(1 H.br), 10.82-1 0.94(1 H.brs) 1 1 20- 
11. 42(1 H.brs) 


100 


NMR(DMSO-d 6 ) 6 :2.04-2.12(1 H,m).2.27-2.39(1 H.m).2.71 (1 .5H.s) ,2.72(1 .5H.s).2.98-3.08 
von,iu;,o.<:o »>-^^ri,rnj,j.ou-j./ , 5(2l1,m),4.58-4.88(2H > br) > 4.99(2H,s),6.S5(2H > d ) J=8.8Hz) 
7.23(2H.d.J=8.8Hz).7.66(1H.dd.J=2.0Hz > 8.4Hz),7.72(2H,dd.J=1.6Hz.8.4Hz).7.90(1Hs) 
8.00(1 H.d.J=8.8Hz).8.07(1H.d.J=8.8Hz).8.38(1H.s).11. 09(1 H,s) 


101 


NMR(DMS0-d 6 ) 6 :1 .24(3H.t.J=7.1 Hz),1.93-2.03(2H,m).2.52-2.58(3H.m),2.88-3.05(6H f m) > 
J - lu J ^ u ^ n ' m ^^- UB ^".a.J-'-«nZ),5.07(2H,s),5.90(2H,s),6.53(2H,d,J=8.8Hz) ,7.07(2H.d, 
J=8.8Hz).7.49(1H.dd.J=1.5Hz.8.3Hz).7.69(1H.brs).7.77-7.83(3H.m).8.09(1H.s).9.74(1H.s) 


102 


NMR(DMSO-d 6 ) (5 :2.04-2.1 5(1 H,m).2.27-2.40(1 H.m).2.71 (3H,d,J=4.8Hz),2.94-3.1 1 (2H.m). 

3.25-3.47(4H l m) l 3.60-3.75(2H,m).3.91(3H.s) > 4.88(2H > s).6.62(2H.d.J=9.2Hz),7.18(2H.d' 
o-a.iin^;,/ . / o / .ou^n.mj , / .ao(i i-i,s),8.00(1 H,a,J=7.6Hz),8.08(1 H,d,J=7.6Hz),8.43(1 H,s), 
10.65(1 H,brs),1 1 .31 (1 H.brs).1 1 .63(1 H.brs) 


103 


NMR(DMS0-d s ) 6 : 1 .27(3H,t, J=7.2Hz) , 1 .85-1 .93(2H,m) ,2.34(3H,s) ,2.52-2.75(2H,m) ,3.32- 
3.35(4H,m),3.45-3.49(2H,m),3.65(3H,s),4.24(2H,q,J=7.2Hz).4.35(2H.s),4.98(2H.s),6.60 

(2H,d.J=8.8Hz),7.16(2H.d,J=8.8Hz),7.57(1H ( dd,J=1.2Hz,8.8Hz),7.82(1H,s).7.92-7.95 
(2H m) 8 01 f 1 H dd 1—1 RM7 fl ftM-y\ n com u «~\ q 1 -7/oi_i ~\ 


104 


NMR(DMSO-d 6 )<5:2.02-2.15(1H.m),2.30-2.40(1H,m) ( 2.67(3H,s).2.71(3H.d.J=4.9Hz),2.98- 
3.10(2H,m),3.24-3.44(4H,m).3.60-3.75(2H,m),3.92(3H,s),4.94(2H.s).6.63(2H,d.J=9.0Hz), 
/.io^n,a,j-a.unz),^ .t>»p |-|,aa,J=1 .onz > B.7Hz) l 7.78(1H,dd,J=1 .6Hz,8.7Hz),7.93(1H,brs), 

8.01(1H,d t J=8.3Hz),8.08(1H.d,J=8.3Hz),8.45(1H,brs),10.65(1H,s),11.34(1H,brs),11.65 
(1H.s) 


105 


NMR(DMSO-d 6 )<5:1.76-1.86(2H l m).2.19(3H,s),2.35-2.42(2H,m).2.75(3H > s),3.32(6H,s). 

3.37-3 44(2H ml 3 K4(4H 4^ 4 Q3/9M c\ R ^^rot-l H 1 a iu^\ 7 inmu j 1 ft -r 
^•^v^n,ii^,^.on^n,s;,^.»o^n,sj,o.oo^<:n,a ) J=».inZ),7.12(2H,d,J=9.1Hz),7.47- 

7.59(1H.m),7.80(1H.brs).7.91-8.03(3H.m).8.51(1H.s).9.17(1H.brs) ! 


106 


NMR(DMS0-d 6 ) 6 :2.04-2.15(2H,m).2.25-2.35(1 H > m).2.73(3H,d.J=4.3Hz),3.02-3.10(2H,m). 
3.04(3H,s),3.25-3.75(6H.m).3.91(3H l s),5.00(2H l s),6.65(2H,d,J=9.1Hz).723(2H.d,J=9.1Hz) 
.7.69(1 H,dd,J=1.5Hz,8.3Hz).7.78(1H,dd,J=1.5Hz,8.3Hz),7.78(1H,dd.J=1.5Hz,8.3Hz),7.94( 
1H,brs).8.02(1H,d,J=8.6Hz),8.08(1H.d.J=8.6Hz).8.46(1H.brs).10.16(1H.brs),10.91(1H,brs) 
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NMR(DMS0-d 6 ) 6 :1 .23(3H.t,J=7.1Hz),1.91 (2H,brs).2.54(3H,s).2.65(2H.brs),2.84(2H,brs), 
2.93(2H,brs),3.06(2H,brs),3.64(3H,s),4.04(2H.q,J=7.0Hz),5.10(2H,s).6.47(2H,d.J=8.8Hz) 
7.07(2H,d,J=8.8Hz),7.62(1 H,dd,J=1 .2Hz,8.6Hz),7.79(1H,brs),7.87-7.99(3H,m),8.46 
(1H,brs),9.16(1H.brs) j 
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Description 

Technical Field: 

s [0001 ] "me present invention relates to hexahydro-1 ,4-diazepine derivatives or their salts which are useful as drugs, 
especially as an activated blood coagulation factor X inhibitor. 

Background of the Invention: 

10 [0002] Recently, thromboembolic disorders, such as myocardial infarction, cerebral thrombosis and peripheral arte- 
riothrombosis. are increasing year by year with the popularization of Western life-styles and the increase in aged pop- 
ulation, and there is much increasing social demand for the treatment of such disorders. 

[0003] Anticoagulant therapy as well as adendytic therapy and antiplatelet therapy is a part of medical therapy for 
treatment and prevention of thrombosis {Sogo Rinsho, 41: 2141-2145, 1989). In particular, anticoagulants for preven- 
15 tion of thrombosis indispensably require high safety for long-term administration and the ability of surely and appropri- 
ately expressing the anticoagulation activity. 

[0004] However, the anticoagulating ability of warfarin potassium, which is only one oral anticoagulant now being 
popularly used in the world, is difficult to control because of the characteristic of itself based on the action and the mech- 
anism thereof (J. Clinical Pharmacology, 32, 196-209, 1992; and N. Eng. J. Med., 324 (26), 1865-1875, 1991), and the 
20 drug is extremely difficult to use in clinics. 

[0005] It is known that thrombin acts to convert fibrinogen into fibrin in the final stage of coagulation, while deeply 
participating in the activation and the coagulation of platelets. At present, however, no oral thrombin inhibitor is commer- 
cially available because of its low bioavailability in oral administration and of its low safety (Biomed Biochim Acta 44 
1201-1210,1985). 

25 [0006] On the other hand, the activated blood coagulation factor X is a key enzyme existing in the junction of intrin- 
sic and extrinsic coagulation cascade reactions, and inhibiting this factor is more efficient than thrombin inhibition, and 
could bring about specific inhibition of coagulation systems ( THROMBOSIS RESEARCH (19). 339-349, 1 980). 
[0007] As compounds having the ability of inhibiting the activated blood coagulation factor X, known are amidinon- 
aphthylbenzene derivatives or their salts (JP-A-5-208946; Thrombosis Haemostasis, 71 (3), 314-319, 1994; Thrombo- 

30 sis Haemostasis, 72 (3), 393-396, 1994); and WO96/16940 discloses amidinonaphthyl derivatives of the following 
general formula or their salts. 



45 [In the formula, B represents a lower alkytene group, etc.; R 1 represents a hydrogen atom or a group of a formula, -A- 
W-R 4 [where A represents -CO-, -S0 2 -, etc.; W represents a single bond or an -NR 5 - group (where R 5 represents a 
hydrogen atom, a -CONH 3 group, etc.); R 4 represents an optionally-substituted lower alkyl group, etc.]; R 2 represents 
a lower alkyl group; R 3 represents a hydrogen atom, a halogen atom, etc.; and n = 0 or 1 .] 

[0008] As so mentioned above, inhibitors for the activated Wood coagulation factor X are more effective than 
so thrombin inhibitors in anticoagulant therapy, and are expected to bring about specific inhibition of coagulation systems. 
[0009] Accordingly, it is desired to create selective activated blood coagulation factor X inhibitors, which are differ- 
ent from the known compounds noted above in the chemical structure, can be orally administered and are more effec- 
tive. 

55 Disclosure of the Invention: 

[001 0] We, the present inventors have found that hexahydro-1 ,4-diazepine derivatives of the following general for- 
mula (I) or their salts, of which the chemical structure is characterized in that an amidinonaphthylmethyl group or the 
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like is bonded to a phenyl group or a pyridyl group via a nitrogen atom and that the phenyl group or the pyridyl group Is 
directly bonded to the nitrogen atom of the hexahydro-1 ,4-diazepine ring, have an excellent activity of inhibiting the acti- 
vated blood coagulation factor X, and have completed the present invention. 

[001 1] Specifically, the invention relates to hexahydro-1 ,4-diazepine derivatives of the following general formula (I) 
or their salts, as well as pharmaceutical compositions, especially, activated blood coagulation factor X inhibitors com- 
prising them as active ingredients: 
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(I) 



20 (In the formula, the symbols have the following meanings: 

A: a phenylene or pyridylene group (which may be substituted), 
B: forming a 5- or 6-membered aryl or heteroaryl, 

X: a group of formula, -CO-, -CONH-, -CSNH-, - S0 2 -. -S0 2 NH-, or -SC^Nf-lower alkyl)-, 
25 Y: a bond or a lower alkylene group, 

R 1 : a hydrogen atom, or a lower alkyl, -L-aryl, -L-heteroaryl, -L-COO-R 5 . -L-CON(-R 6 )-R 7 , -C(=NH)-NH 2 . or - 
C(=NH)-lower alkyl group. 

R 2 : a hydrogen atom, an -O-lower alkyl, -COOH. - COO-lower alkyl. -CONH2. -CONH-lower alkyl, or -CON-di-lower 
alkyl group, or an aryl or heteroaryl group (which may be substituted), 
30 R 3 : an amidino group or a group capable of being converted into an amidino group in a living body, 
R 4 , R 5 : a hydrogen atom or a lower alkyl group, which may be the same or different, 
R 6 , R 7 : a hydrogen atom or a lower alkyl group, which may be the same or different, and 
L: a bond, or a lower alkylene group.) 

35 [0012] The structure of the compounds of the invention is obviously different from that of the known compounds 
noted above in the basic skeleton, in which hexahydro-1 ,4-diazepinylphenyl (or hexahydro-1 ,4-diazepinylpyridyl) is 
bonded to the amidinonaphthylmethyl group via a nitrogen atom in the former, while the pyrrolidinyl- (or piperidinyl)oxy- 
phenyl group is bonded to the amidinonaphthylmethyl group via a nitrogen atom in the latter. 
[001 3] Of the compounds of the invention, preferred are hexahydro-1 ,4-diazepine derivatives of the general formula 

40 (I), wherein the ring 



45 



is naphthalene or benzofuran, or their salts, or hexahydro-1 ,4-diazepine derivatives where R 4 and R 5 are each a hydro- 
50 gen atom, or their salts. 

[0014] More preferred are hexahydro-1 ,4<liazepine derivatives of the general formula (I), wherein the ring 
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is naphthalene; A is a phenylene group (the phenylene group may be substituted with a substituent selected from a hal- 
10 ogen atom, or an amino, cyano, nrtro, -OH, -COOH, lower alkyl, -O-lower alkyl, or -COO-lower alkyl group) or a pyridyl 
group; R is an amidino group; and R 4 and R 5 are each a hydrogen atom, or their salts. 

[0015] Of the compounds of the invention, particularly preferred are hexahydro-1,4-diazepine derivatives of the 
general formula (I), wherein the ring 




is naphthalene; A is a phenylene or pyridylene group; X is a group of formula, -CO-, -CSNH-, -S0 2 -, or -S0 2 NH-; R 1 is 
a hydrogen atom, or a lower alkyl, pyridyl, or - C(=NH)-CH 3 group; R 2 is a hydrogen atom, or a -COOH, - COO-lower 
alkyl. or tetrazolyl group; R 3 is an amidino group; and R 4 and R 5 are each a hydrogen atom, or their salts. 
25 [001 6] Of the compounds of the invention, most preferred are those enumerated below: 

N-[4-(4-Acetimidoylhexahydro-1 H-1 .4-diazepin-1 -yl)phenyl]-N-[(7-amidino-2-naphthy0methyl]acetamide. 

Ethyl [N-[4-(4-acetimidoylhexahydro-1 H-1 ,4«diazepin-1 -yl)phenyl]-N-[(7-amidino-2-naphthyl)methy0suIfamoyl]ace- 

tate, 

30 Ethvl N-[N-[4-(4-acetimidoylhexahydro-1 H-1 ,4<liazepin-1 -yl)phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfa- 
moyljglycinate, 

Ethyl N-[4-(4-acetimidoylhexahydro-1 H-1 ,4-diazepin-1 -yt)phenyO-N-[(7-amidino-2-naphthyl)methyl]malonamate, 

[N-[6-(4-Acetimidoylhexahydro-1H-1,4-di^ 

acid, 

35 [N-[4-(4-Acetimidoylhexahydro-1 H-1 ,4-diazepin-1 -yl)phenyI]-N-[(7-amidino-2-naphthyl)methyr]sulfamoyl]acetic 
acid, 

N-[4-(4-Acetimidoylhexahydro-1 H-1 ,4-diazepin-1 -yl)pheny0-N-[(7-amidino-2-naphthyl)methy0sucdnamic acid, 

Ethyl N-[4-(4-acetimidoyIhexahydro-1H-l,4^^ 

mate, 

40 Ethyl N-[4-(4-acetimidoylhexahy 
mate, 

N-[4-(4-Acetimidoylhexahydro-l H-1 ,4-diazepin-1 -yl)phenyl]-N-[(7-amidino-2-naphthy0methyr]thioamidoacetic 
acid, and 

N-[4-(4-Acetimidoylhexahydro-l H-1 ,4-diazepirH -yl)-3i>yrkd y q-N-[(7-amidino-2-naphthyl)methy0suaanamic acid. 

45 

[001 7] Now, the compounds (I) of the invention are described in detail hereunder. 

[0018] Unless otherwise specifically indicated, the term "lower in the definition of the groups in the general formu- 
lae as referred to in the present specification means a linear or branched carbon chain having from 1 to 6 carbon atoms. 
[001 9] Accordingly, the "lower alkyl group" is an alkyl group having from 1 to 6 carbon atoms, including, for example, 

so methyl, ethyl, propyl, butyl, pentyl and hexyl groups and their structural isomers such as isopropyl group, etc. Preferably, 
it is an alkyl group having from 1 to 4 carbon atoms, more preferably, a methyl or ethyl group. 
[0020] The "lower alkylene group" is a linear or branched alkylene group having from 1 to 6 carbon atoms, includ- 
ing, for example, methylene, ethylene, trimethylene, tetramethylene, pentamethylene and hexamethylene groups and 
their structural isomers. Preferably, it is an alkylene group having from 1 to 3 carbon atoms, more preferably a methyl- 

55 ene or ethylene group. 

[0021] The "aryl" is an aromatic ring having from 6 to 14 carbon atoms, which may be substituted, including, for 
example, benzene, naphthalene, anthracene and phenanthrene groups. Preferably, it is benzene or naphthalene. 
[0022] The "heteroaryl" is a 5- or 6-membered aromatic ring containing from one to four N, O or S atoms, or a bicy- 
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cle having 5- or 6-membered aromatic rings fused with each other, each of which may be substituted, including, for 
example, furan, pyrrole, thiophene, imidazole, oxazole, thiazoie, pyridine, pyrimidine, tetrazoie. and naphthyridine. Most 
preferably, B is furan, R 1 is a pyridyl group, and R 2 is a tetrazolyl group. 
[0023] The ring 



70 




includes, for example, naphthalene, benzofuran, indole, benzothiophene, benzoimidazole, benzoxazole, benzothiazole, 
quinoline, and quinazoline. Preferably, it is benzoxazole or benzofuran. 
is [0024] The substituent for the "aryl group" or "heteroaryl group", or the substituent for the "phenylene or pyridylene 
group", is any substituent which is usually used as the substituent for aryl or heteroaryl, including, example, lower alkyl 
(the lower alkyl may be substituted with from one to four substituents selected from the group consisting of a halogen 
atom, and -O-lower alkyl, -COOH, amino, -NH-lower alkyl, and -N-di-lower alkyl groups), -OH, -O-lower alkyl, -COOH, 
-COO-lower alkyl, a halogen atom, amino, cyano, nitro, -NH-lower alkyl, and -N-di-!ower alkyl groups; and the substitu- 
te* ent for the phenylene group includes, for example, -S-lower alkyl, -SO-lower alkyl, -S0 2 -lower alkyl, -CONH- 2 , and -CD- 
lower alkylene-O- groups. These groups may further contain from one to three substituents. Preferably, it is a substitu- 
ent selected from a halogen atom, and amino, cyano. nitro, -OH, -COOH, lower alkyl, -O-lower alkyl, and -COO-lower 
alkyl groups. 

[0025] The "halogen atom" includes, for example, F, CI, Br, and I atoms. 
25 [0026] The "group capable of being converted into an amidino group in a living body" means a so-called prodrug 
group, which is an amidino group having -OH, -COO-lower alkyl group, or the like substituted thereon and can be 
removed under physiological conditions to form an amidino group. It includes, for example, -C(-NH 2 )=N-OH, -C(- 
NH2)=N-COO-lower alkyl. and other groups known in this art 

[0027] Depending on the type of the substituents therein, the compounds of the invention may include geometrical 
30 isomers and tautomers of cis-trans (or (E)-form and (Z)-form) ones based on the double bond therein, and optical iso- 
mers of (R)-form and (S)-form ones based on the asymmetric carbon atom therein. The invention shall encompass all 
of mixtures and isolated ones of those geometrical isomers, tautomers and optical isomers. 

[0028] The compounds (I) of the invention may form acid-addition salts, and even salts with bases, depending on 
the type of the substituents therein. Those salts shall be pharmaceutical^ acceptable ones, and may include, for exam- 

35 pie, acid-addition salts with inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, 
nitric acid, phosphoric acid, etc.; or with organic acids such as formic acid, acetic acid, propionic acid, oxalic acid, 
maionic acid, succinic acid, fumaric acid, maleic acid, lactic acid, malic acid, tartaric acid, citric acid, methanesulfonic 
acid, ethanesulfonic acid, propanesulfonic acid, toluene-sulfonic acid, aspartic acid, glutamic acid, etc.; as well as salts 
of inorganic bases of sodium, potassium, magnesium, calcium, aluminum etc., or with organic bases such as methyl- 

40 amine, ethylamine, ethanolamine, lysine, ornithine, etc.; ammonium salts, etc. Of these are preferred hydrochlorides, 
hydrobromides, sulfates, phosphates, fumarates, maleates, citrates, methanesulfonates, ethanesulfonates, pro- 
panesulfonates, and toluenesulfonates. 

[0029] The invention further encompasses various hydrates, solvates and polymorphic crystals of the compounds 
(I) and their salts of the invention. 
45 [0030] Naturally, the invention is not limited to the compounds described in the Examples to be mentioned hereun- 
der, but shall include any and every type of hexahydro-1 ,4-diazepine derivatives of the general formula (I) or their salts. 

(Production Method) 

so [0031] One typical method for producing the compounds (I) of the invention is mentioned below. 
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20 

(In the formulae, A. B, R 2 . R 3 , R 4 . X and Y have the same meanings as above; Alk represents a lower alkyl group; R 1a 
represents a hydrogen atom or a pyridyl group; and P represents a pyridyl group or an amino-protecting group.) 
[0032] The amino-protecting group of P is not specifically limited, and may be any and every group generally used 
25 for protecting amino groups. For example, it includes - COO-lower alkyl, -COO-lower alkyl-aryl, acyl, lower alkyl, -lower 
alkyl-aryl, -S0 2 -lower alkyl groups, etc. 

[Step A] 

30 [0033] Of the compounds of the invention, those (la) where R 1 is a hydrogen atom or a pyridyl group can be pro- 
duced according to any of the methods (1) to (3) mentioned below. 

(1) A method of converting a nitrile into an imidate, followed by oondensing it with an amine: 

35 [0034] A nitrile compound (III) is reacted with an alcohol such as methanol, ethanol or the like in the presence of 
hydrochloric acid gas at -40 to 0°C to be converted into an imidate, which is then reacted with an amine or amine salt, 
such as ammonia, ammonium carbonate, ammonium chloride, ammonium acetate or the like. As a solvent, a solvent 
which is effective for the reaction, or an inert solvent is used. The inert solvent includes tetrahydrofuran (THF), N,N- 
dimethylformamide (DMF), dimethyl sulfoxide (DMSO), benzene, toluene, xylene, ethyl acetate, acetone, acetonitrile, 

40 dichloromethane, dichloroethane, chloroform, methanol, ethanol. isopropanoi, mixtures thereof, etc. 

(2) A method of converting a nitrile into a thioimidate via a thioamide, followed by condensing it with an amine: 

[0035] First, a nitrile compound (III) is reacted with hydrogen sulfide in the presence of an organic base such as 
45 methytamine, triethyl amine, pyridine, ptcoline, or the like, or is reacted with O.O-diethyl dithiophosphate in the presence 
of hydrogen chloride, thereby converting it into a thioamide. Next, the resulting thioamide is reacted with a lower alkyl 
halide such as methyl iodide, ethyl iodide, or the like, thereby converting it into a thioimidate, which is then reacted with 
an amine or amine salt, such as ammonia, ammonium carbonate, ammonium chloride, ammonium acetate, or the like. 
As a solvent, the above-described inert solvent is used. 

so 

(3) A method of directly adding an amine, an amine salt, a metal amide, or a Grignard reagent to a nitrile: 

[0036] To a nitrile compound (III), added is any reagent of ammonia, ammonium chloride combined with ammonia, 
ammonium thiocyanate, an alkylammonium thiocyanate. MeAI(a)NH 2 . NaNH 2 , (CH 3 ) 2 NMgBr. or the like. The reaction 
55 can be carried out in an inert solvent such as that mentioned above or in the absence of a solvent. A base such as 
sodium hydride or an acid such as aluminum chloride, p-toluenesulfonic acid, etc. may be added as a catalyst, whereby 
the reaction may be greatly promoted. The reaction may be effected with cooling, or at room temperature, or under 
heating. 
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[0037] In the reaction of converting the nitrile into an amidiho group, the amino-protecting group of P could not be 
removed as the case may be. In that case, the protecting group may be removed in any suitable method for further 
removing it to obtain the compound (la) of the invention. 

[0038] Where the compound (III) has a -COO-alkyl group bonded thereto, the -COO-alkyl group may be converted 
5 into a -CONH 3 group during the amidination. 

[Step B] 

[0039] Of the compounds of the invention, those (lb) where R 1 is a -C(=NH)-lower alkyl group can be synthesized 
by reacting the compound (la) of the invention, which is produced in the previous first step and which has a secondary 
amino group (R 1a = H) with an imidate compound in the presence of a base. 

[0040] This reaction may be effected with cooling or under heating, in which is usable the above-described inert sol- 
vent. As the base, usable are organic bases such as N-methylmorpholine. triethylamine, trimethylamine, pyridine, pico- 
line, lutidine, dimethylaniline, etc. and inorganic bases such as sodium hydroxide, potassium hydroxide, sodium 
hydrogencarbonate, etc. 

[0041] Where the compound (lb) has a -COO-alkyl group bonded thereto, the group may be converted into a car- 
boxyl group through hydrolysis under basic, acidic or neutral conditions, as the case may be. 
[0042] In the hydrolysis, employable is a base such as sodium hydroxide, potassium hydroxide, lithium hydroxide, 
barium hydroxide or the like under the basic conditions; an acid such as hydrochloric acid, sulfuric acid, Lewis acids, 
e.g., boron trichloride, p-toluenesulfonic acid, or the like under the acidic conditions; and a halide such as lithium iodide, 
lithium bromide, or the like, or an alkali metal salt of thiol or selenol, or iodotrimethylsilane, an enzyme such as esterase, 
or the like under the neutral conditions. 

[0043] The reaction is effected generally at room temperature using an inert solvent such as that mentioned above, 
but in some cases, it requires cooling or heating the reaction system. The conditions may be suitably determined in any 
ordinary manner. 

(Methods for Producing Starting Compounds) 

[0044] Typical methods for producing starting compounds for the compounds (I) of the invention are mentioned 
30 below. 
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(In the formulae. A, B, R 2 , R 4 , R 5 , X, Y and P have the same meanings as above; W represents a halogen atom or 
organic sulfonic acid residue; Q represents an aldehyde group or a group of formula, -CH 2 -W; and P* represents P o 
35 hydrogen atom.) 

• 1 Method 1: 



[0045] This is to react a hexahydro-1 ,4-diazepine derivative (IV) with a nitrobenzene or nitropyridine derivative (V) 
40 to give a compound (VI). This reaction is the same as ordinary substitution reaction, and may be effected in no solvent 
or in an inert organic solvent such as that mentioned above, at room temperature or under heating, or even under heat- 
ing for reflux, optionally in the presence of an inorganic base such as that mentioned above. When P' is a hydrogen 
atom, a similar substitution reaction is further carried out by using chloropyridine. etc. to synthesize a compound (VI) 
where P is a pyridyl group. If desired, an ami no-protecting group may be introduced into the compound formed herein, 
45 in any suitable method to give a compound (VI) where P is the amino-protecting group. 

Method 2: 



[0046] This is to obtain an amine compound (VII) from the nitro compound (VI). This reaction may be ordinary 
so reduction, for which, for example, employed is method of using a metal such as zinc, tin or the like; a method of using 
a metal hydride such as LiAIH 4 or the like; or a catalytic reduction method of using palladium-carbon or the like. These 
methods may be effected in an inert solvent such as that mentioned above, at room temperature or under heating. 

Method 3: 

55 

[0047] TTiis is ordinary N-alkylation. 
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(i) Where the compound (VIII) is an alkyl halide or alkyl sulfonate: 

[0048] The reaction is effected by stirring the compound (VII) and a reaction-corresponding amount of a compound 
(VIII) in an inert solvent such as that mentioned above with cooling or under heating. To promote the reaction, it is desir- 
s able to add a base such as that mentioned above. 

(ii) Where the compound (VIII) is an aldehyde: 

[0049] The reaction is reductive amination of reacting the compound (VII) with a corresponding aldehyde (VIII) and 
10 a reducing agent. As the reducing agent, for example, employable is any of sodium borohydride, sodium cyanoborohy- 
dride, sodium triacetoxyborohydride, etc. This reaction may be effected in an alcohol or an inert solvent such as that 
mentioned above while stirring with cooling or under heating (for reflux). 

Method 4: 

15 

[0050] Starting compounds (III) can be produced according to any of the methods (a) to (c) mentioned below, 
(a) Method for producing amide compounds (Ilia): 

20 [0051 ] Of the starting compounds (III), amide compounds (Ilia) where X is -CO- can be synthesized through acyla- 
tion of an amine (IX) with an active derivative of a carboxylic acid (for example, acid chloride, etc.). 
[0052] Alternatively, amide compounds (Ilia) can also be synthesized through acylation of an amine (IX) and a car- 
boxylic acid in the presence of a condensing agent. As the condensing agent, for example, favorably employed is any 
of N.N-dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-(N.N-dimethylamino)propyl)carbodiimide, carbonyldiimidazole, 

25 etc. In general, the reaction may be effected in an inert solvent such as that mentioned above, with cooling or at room 
temperature and depending on the type of the acylation, the reaction is effected under anhydrous conditions. Also, the 
reaction may be effected in the presence of a base such as that mentioned above or using the base as the solvent, 
thereby promoting the reaction. 

30 (b) Method for producing urea compounds (lllb): 

[0053] Of the starting compounds (III), urea compounds (lllb) where X is -CONH- can be synthesized by reacting 
an amine (IX) with an isocyanate derivative, or by reacting the amine (IX) with phosgene, diphosgene, triphosgene, or 
the like to give a carbamoyl chloride, followed by further reacting it with an amine derivative. 
35 [0054] This reaction may be effected in an inert solvent such as that mentioned above with cooling or under reflux. 
The solvent may be suitably selected, depending on the type of the reaction. 

[0055] The reaction may be effected in the presence of a base such as that mentioned above or using the base as 
the solvent, thereby promoting the reaction. 

40 (c) Method for producing sulfonamide compounds or sulfamide compounds (lllc): 

[0056] Of the starting compounds (III), sulfonamide compounds or sulfamide compounds (lllc) where X 1 is -S0 2 -or 
-S0 2 NH- can be synthesized by reacting the amine (IX) with a sulfonyl halide derivative or a sulfonic acid anhydride, 
generally in the presence of a base such as that mentioned above. This reaction may be effected in an inert solvent 
45 such as that mentioned above with cooling or under reflux. The solvent may be suitably selected, depending on the type 
of the reaction. 

Method 5: 

so [0057] When X of the compound (VII) is a group of -CO-. - CONH-. -S0 2 -. or -S0 2 NH-, the compound (X) can be 
synthesized in a similar manner to that in the Methods 4(a) to (c) noted above. Regarding the reaction conditions includ- 
ing the reaction temperature and the solvent to be used, etc. referred to are those for the Methods 4(a) to (c) noted 
above. 

55 Method 6: 

[0058] In this method, the reaction of the compound (Villa) with the compound (X) to give compounds (III) is the 
same as that in the Method 3(i) noted above. Regarding the reaction conditions inducing the reaction temperature and 
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the solvent to be used, etc. referred to are those for the Method 3(i) noted above. 

[0059] The starting compounds for use in the invention may also be produced through any other known alkylation,, 
oxidation, reduction and hydrolysis by combining them in any manner well known to those skilled in the art. For alkyla- 
tion, for example, a sulfonamide compound may be reacted with a reaction-equivalent amount or an excess amount of 
5 an alcohol (e.g.. methanol, ethanol, etc.) with stirring them in the presence of triphenylphosphine and diethyl azocar- 
boxylate, in an inert solvent such as that mentioned above at room temperature or under heating to obtain alkyl-substi- 
tuted sulfonamide compounds. 

[0060] The compounds of the invention thus produced in the manner noted above may be isolated and purified in 
any known method of, for example, extraction, precipitation, fractional chromatography, fractional crystallization, recrys- 
10 tallization or the like, and may be formed into desired salts through ordinary salt formation. 

[0061] Of the compounds of the invention, those having an asymmetric carbon atom may include optical isomers, 
which may be resolved in any ordinary method of. for example, fractional crystallization of recrystallizing them with suit- 
able salts, column chromatography or the like. 

15 Industrial Applicability: 

[0062] The compounds of the invention specifically inhibit the activated blood coagulation factor X, and have a 
strong anticoagulation activity. Accordingly, the compounds are useful as anticoagulants or as drugs for preventing and 
treating disorders to be induced by thrombi or exboli. The diseases for which the compounds of the invention are effec- 

20 tive include those in cerebrovascular disorders such as cerebral infarction, cerebral thrombosis, cerebral embolism (N 
Engl J Med. 333, 1588-1593, 1995). acute and chronic myocardial infarction, unstable angina (Thromb Haemost, 74, 
640-645, 1995). those in ischemic cardiopathy such as coronary thrombolysis, etc. (Cardiovasc Res, 28, 78-85, 1994; 
J Am Coll Cardiol, 28, 1858-1865, 1996), peripheral arterio-occlusion (Fibrinolysis, 7, 195-202, 1993), deep vein throm- 
bosis (Thromb Haemost 65. 257-262, 1991; Thromb Res, 71, 317-324, 1993). disseminated intravascular coagulation 

25 syndrome (Thromb Haemost, 72, 393-396. 1994), thrombophilia after artificial vasoformation and after artificial valvo- 
plasty, re-occlusion and re-constriction after coronary bypass operation (Circulation, 84. 1741-1748. 1991), re-occlu- 
sion and re-constriction after PTCA (Circulation, 89. 1262-1271, 1994; Circulation, 93. 1542-1548, 1996), 
thrombophilia during extracorporeal circulation (Thromb Haemost 74, 635-639, 1995), etc. Based on their activity to 
inhibit the activated blood coagulation factor X and their activity to inhibit the growth of influenza viruses, the com- 

30 pounds of the invention are expected to be usable for preventing infection with influenza viruses and for curing influenza 
(JP-A-6-22971). 

[0063] The excellent activity of the compounds of the invention to inhibit the activated Wood coagulation factor X 
was confirmed by the test methods mentioned below. 

35 1 ) Method of measuring the time for blood coagulation with the human activated Wood coagulation factor X: 

[0064] The human activated blood coagulation factor X (Cosmo-Bio Co.) was dissolved in 0.05 M tris-HCI buffer (pH 
= 7.40) to prepare its solution of 0.05 units/ml. Blood was collected in 3.8 % sodium citrate to be 1/10 by volume, and 
centrifuged at 3,000 rpm for 10 minutes to separate human plasma therefrom. 90 \i\ of the thus-prepared human 
40 plasma. 10 nl of a test compound as diluted with physiological saline, and 50 of the solution of the activated Wood 
coagulation factor X were kept warmed at 37°C for 3 minutes, to which was added 100 jxl of a solution of 20 mM CaCI 2 . 
and the time for blood coagulation in the system was measured. 

[0065] To measure the coagulation time, used was Amelung's KC4A. The dose of the test compound for 2 -time pro- 
longation of the coagulation time (hereinafter referred to as CT2) was calculated on the basis of the coagulation time 
45 for the control to which was added 1 0 nl of physiological saline with no test compound. The results are shown in Table 1 . 



Table 1 


Example No. 


Test for measuring coagulation 




time with the human activated 




Wood coagulation factor X, CT2 




(m 


17 


0.092 


22 


0.111 


23 


0.110 
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Table 1 (continued) 



Example No. 


Test for measuring coagulation 
time with the human activated 
blood coagulation factor X, CT2 
(uM) 


24 


0.152 


32 


0.089 


33 


0.098 


36 


0.069 


72 


0.119 


73 


0.224 


75 


0.095 


84 


0.134 


Control compound 


0.590 


*) Control compound: A compound of Example 52 of JP- 
A-5-208946 



[0066] It has been verified that the compounds of the invention specifically inhibit the human activated blood coag- 
ulation factor X, and, while prolonging the coagulation time even at low concentrations, exhibit an excellent anticoagu- 
25 lation activity. 

2) Method of measuring the coagulation time for mice in exo vivo (intravenous administration): 

[0067] To test animals of male ICR mice (20 to 30 g. SLC Co.) that had been fed with nothing for 1 2 hours or longer, 
30 a solution of a test compound having been dissolved in physiological saline was intravenously administered only once 
through their tail vein. One minute after the administration, 0.6 ml of blood was collected from the animals which were 
anesthetized with diethyl ether, through their posterior artery in 3.8 % sodium citrate to be 1/10 by volume, and centri- 
fuged at 3,000 rpm for 10 minutes to separate plasma therefrom. The extrinsic coagulation time (PT) and the intrinsic 
coagulation time (APTT) for this plasma were measured according to the following methods a) and b), respectively. 

35 

a) Extrinsic coagulation time (PT): 

[0068] Tissue thromboplastin (54 mg/vial, freeze-dried powder by Ortho Co.) was dissolved in 2.5 ml of distilled 
water, and pre-warmed at 37°C. 50 \i\ of the plasma prepared in the above was kept warmed at 37°C for 1 minute, to 
40 which was added 50 u.l of the thromboplastin solution, and the coagulation time was measured. To measure the coag- 
ulation time, used was Amelung's KC4A. The coagulation time for the control to which had been applied 50 uJ of phys- 
iological saline with no test compound was also measured. Based on the value of the coagulation time for the control 
of being 1 , obtained was the relative activity of the test compound. 

45 b) Intrinsic coagulation time (APTT): 

[0069] 50 ul of active thrombofacs (Ortho Co.) and 50 jxl of the plasma prepared in the above were kept warmed at 
37°C for 3 minutes, to which was added 50 \l\ of a solution of 20 mM CaCI 2 having been previously warmed at 37°C, 
and the coagulation time was measured. To measure the coagulation time, used was Amelung's KC4A. The coagula- 

so tion time for the control to which had been administered physiological saline with no test compound was also measured. 
Based on the value of the coagulation time for the control of being 1 , obtained was the relative activity of the test com- 
pound. The dose dependency of the anticoagulation activity of the compounds of the invention and also the time- 
defpendent change in the activity thereof were also studied in the same manner as above, in which the dose and the 
time for blood collection were varied. 

55 [0070] The data obtained in those experiments verified that the intravenous administration of the compounds of the 
invention well prolongs the coagulation time. 
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3) Method of measuring the coagulation time for mice in exo vivo (oral administration): 

[0071 ] The same test animals as in 2) were further tested in the same manner as above, except that the solution of 
a test compound was orally administered in a forced manner through a gastric tube inserted thereinto, in place of the 
5 single intravenous administration in 2), and that blood was collected from each test animal in 30 minutes after the oral 
administration. 

[0072] The test data obtained herein verified that the oral administration of the compounds of the invention well pro- 
longs the coagulation time. 

10 4) Method of measuring the coagulation time for crab-eating macaque in exo vivo (oral administration): 

[0073] To test animals of male cynomolgus monkey (3 to 6 kg. Hamri Co.) that had been fed with nothing for 12 
hours or longer, a solution or suspension of a test compound having been dissolved in physiological saline or sus- 
pended in a solution of 0.5 % methyl cellulose was orally administered in a forced manner through a gastric tube 
is inserted thereinto. 3 ml of blood was collected from the thus-treated animals not being anesthetized, through their fem- 
oral vein at predetermined time intervals, in 3.8 % sodium citrate to be 1/10 by volume, and centrifuged at 3,000 rpm 
for 10 minutes to separate human plasma therefrom. The extrinsic coagulation time (PT) and the intrinsic coagulation 
time (APTT) for this plasma were measured according to the same methods as in 2). 

[0074] The test data obtained herein verified that the oral administration of the compounds of the invention exhibits 

20 good bioavailability and has a superior function for prolonging the coagulation time. 

[0075] Pharmaceutical compositions comprising, as the active ingredient, one or more of the compounds of formula 
(I) and their pharmaceutical^ acceptable salts of the invention can be formulated along with ordinary pharmaceutical 
carriers, vehicles and other additives into tablets, powders, fine granules, granules, capsules, pills, liquid preparations, 
injections, suppositories, ointments, cataplasms, and the like, and are administered orally or parenterally. 

25 [0076] The clinical dose of the compounds of the invention may be suitably determined, depending on the condi- 
tions, the body weight, the age and the sex of the patients to which they are administered, but is. in general, from 0.1 to 
500 mg/adult/day for oral administration, and from 0.01 to 100 mg/adult/day for parenteral administration. This may be 
administered to the patients all at a time, or may be divided into a few portions for administration in different times. Since 
the dose may vary depending on various conditions, a smaller dose than the defined range may well be employed, as 

30 the case may be. 

[0077] As the solid composition for oral administration of the compounds of the invention, employed are tablets, 
powders, granules, etc. The solid composition of those types comprises one or more active substances along with at 
least one inert diluent, such as lactose, mannitol, glucose, hydroxypropyl cellulose, microcrystalline cellulose, starch, 
polyvinyl pyrrolidone, meta-silicic acid, and magnesium aluminate. In an ordinary manner, the composition may contain 

35 any other additives except the inert diluents noted above, for example, a lubricant such as magnesium stearate, a dis- 
integrator such as calcium cellulose glycolate, a stabilizer such as lactose, and a solubilizer or dissolution promoter 
such as glutamic acid or aspartic acid. If desired, the tablets and pills may be coated with a film of gastric or enteric 
substances such as sucrose, gelatin, hydroxypropyl cellulose, hydroxypropylmethyl cellulose phthaiate, etc. 
[0078] The liquid composition for oral administration includes, for example, pharmaceutical^ acceptable emulsions, 

40 solutions, suspensions, syrups, elixirs, and the like, which contain ordinary inactive diluents such as purified water and 
ethyl alcohol. In addition to the inert diluents, those compositions may further contain pharmaceutical aids such as so!- 
ubilizers, dissolution promoters, wetting promoters, suspension promoters, and also sweeteners, flavorings, aromas, 
and preservatives. 

[0079] The injection for parenteral administration includes, for example, germ-free, aqueous or non-aqueous solu- 
45 tions, suspensions and emulsions. The diluent for the aqueous solutions and suspensions includes, for example, dis- 
tilled water and physiological saline for injections. The diluent for the non-aqueous solutions and suspensions includes, 
for example, propylene glycol, polyethylene glycol, vegetable oils such as olive oil, alcohols such as ethyl aJcohol, Poly- 
solvate 80 (trade name), etc. Those compositions may further contain additives such as isotoricating promoters, pre- 
servatives, wetting promoters, emulsifiers, dispersants, stabilizers (e.g., lactose), solubilizers, dissolution promoters, 
so etc. The compositions are sterilized by filtering them through bacteria-trapping filters, or by adding microbicides thereto, 
or by exposing them to radiations. The germ-free, solid compositions thus produced may be dissolved in germ-free 
water or in germ-free solvents for injection, before using them. 

[0080] Where the compounds of the invention have low solubility, they may be processed for solubilization. For the 
solubilization treatment, employable are any known methods applicable to pharmaceutical preparations. For example. 
55 employed are a method of adding surfactants (e.g.. polyoxyethylene-hardened castor oils, etc.) to the compounds; and 
a method of forming solid dispersions comprising the compounds and solubilizers (for example, water-soluble poly- 
mers, e.g., hydroxypropylmethyl cellulose, etc., and enteric polymers, e.g., carboxymethylethyl cellulose). If desired, fur- 
ther employed are a method of faming soluble salts, and a method of forming clathrate compounds with cyclodextrin 
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or the like. The solubilizing means may be suitably modified depending on the chemicals to be processed therewith 
("Recent Pharmaceutical Techniques and Their Applications", in the Journal of Medicines, 157-159. 1983; and Phar- 
macological Monograph No. 1, "Bioavailability", published by Soft Science Co., 78-82, 1988). Of those, preferred is the 
method of forming solid dispersions of chemicals and solubilizers to improve the solubility of the chemicals (JP-A-56- 
5 49314; FR 2,460,667). 

Best Mode for Carrying Out the Invention: 

[0081 ] Now, the method for producing the compounds of the invention is described concretely hereunder, with ret- 
ro erence to the following Examples of demonstrating the production of the compounds. It is to be construed that the com- 
pounds of the invention are not limited to those described in the following Examples but that the invention encompasses 
all of the compounds represented by the foregoing general formula (I) and their salts, hydrates, solvates, tautomers, 
optical isomers and polymorphic crystals. Some starting compounds for the compounds of the invention are novel, and 
the method for producing such novel compounds is demonstrated in the following Reference Examples. 

15 

Reference Example 1: 

[0082] 1 .8 g of 1 -t-butoxycarbonylhexahydro-1 H-1 ,4-diazepine was dissolved in 1 0 ml of DMF, to which were added 
1 .62 g of 4-fluoronitrobenzene and 1 .84 g of potassium carbonate, and stirred at 90°C for 13 hours. After the reaction 
20 mixture was cooled, ethyl acetate was added thereto, and the mixture was washed with water and saturated saline in 
that order, dried over anhydrous sodium sulfate, and then evaporated. The resulting residue was dissolved in 10 ml of 
1,4-dioxane, to which was added 4 ml of 4 N hydrochloric acid (in 1,4-dioxane), and stirred at 80°C for 16 hours. The 
reaction mixture was cooled, and then evaporated. 50 ml of diethyl ether was added to the resulting residue; and then 
filtered to obtain 2. 1 1 g of 1 -(4-nitrophenyl)hexahydro-1 H-1 ,4-diazepine dihydrochloride. 

25 

Reference Example 2: 

[0083] 2 g of the compound obtained in Reference Example 1 was dissolved in 20 ml of isoamyl alcohol, to which 
were added 1 .02 g of 4-chloropyridine hydrochloride and 2.57 g of sodium hydrogencarbonate, and heated under reflux 

30 for 24 hours. Then, 500 mg of 4-chloropyridine hydrochloride was added to the reaction mixture, and further heated 
under reflux for 24 hours. The reaction mixture was cooled, and then evaporated. Chloroform was added to the resulting 
residue, which was then washed with water and saturated saline in that order, dried over anhydrous sodium sulfate, and 
then evaporated. The resulting residue was dissolved in 30 ml of 1 ,4-dioxane, to which were added 0.95 ml of triethyl- 
amine and 1.48 g of di-t-butyl dicarbonate, and stirred at room temperature for 12 hours. The reaction mixture was 

35 evaporated, and the resulting residue was purified through silica gel column chromatography using an eluent solvent of 
chloroform/methanol (10/1) to obtain 1 .94 mg of 1 -(4-nitrophenyl)-4-(4-pyridyl)hexahydro-1 H-1 ,4-diazepine. 

Reference Example 3: 

40 [0084] 1 00 mg of a 1 0 % palladium-carbon powder was suspended in 1 ml of methanol, to which was added a solu- 
tion of 460 mg of the compound obtained in Reference Example 2 and dissolved in 20 ml of methanol, and stirred in a 
hydrogen atmosphere at room temperature for 8 hours. The reaction mixture was filtered through Celite, and the filtrate 
was evaporated. The resulting residue was dissolved in 20 ml of 1 ,2-dichloroethane, to which were added 290 mg of 7- 
formyl-2-naphthalene-carbonitrile, 0.41 ml of acetic acid and 458 mg of sodium triacetoxyborohydrkJe, and stirred at 

45 room temperature for 21 hours. Chloroform was added to the reaction mixture, which was then washed with aqueous 
saturated sodium hydrogencarbonate, water and saturated saline in that order, then dried over anhydrous sodium sul- 
fate, and then evaporated. The resulting residue was purified through silica gel column chromatography using an eluent 
solvent of chloroform/methanol (10/1) to obtain 429 mg of 7-[[4-[4-(4-pyridyl)hexahydro-1H-1,4-diazepin-1-yl]ani- 
lino]methyl]-2-naphthalenecarbonitrile. 

so 

Reference Example 4: 

[0085] 420 mg of the compound obtained in Reference Example 3 was dissolved in 10 ml of 1 ,2<jichloromethane, 
to which were added 0.2 ml of triethylamine and 0.1 1 ml of methanesurfonyl chloride, and stirred at room temperature 
55 for 12 hours. Chloroform was added to the reaction mixture, which was then washed with aqueous saturated sodium 
hydrogencarbonate, water and saturated saline in that order, dried over anhydrous sodium sulfate, and then evapo- 
rated. The resulting residue was purified through silica gel column chromatography using an eluent solvent of chloro- 
form/methanol (20/1) to obtain 340 mg of N-[(7-cyano-2-naphthyl)methyl]-N-[4-[4-(4-pyridyl)hexahydro-1H-1,4- 
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diazepin-1-yQphenyl]methanesulfonamide. 

[0086] In the same manner as in Reference Example 4, obtained were conpounds of Reference Examples 5 and 
6 shown in Table 10. 

5 Reference Example 7: 

[0087] 3.0 g of 4-fluoro-3-methylnitrobenzene was dissolved in 20 ml of DMF, to which were added 5.81 g of hex- 
ahydro-1 H-1 ,4-diazepine and 3.94 g of potassium carbonate, and stirred at 90°C for 4 hours. 
[0088] After the reaction mixture was cooled, chloroform was added thereto, and the mixture was washed with 
w water and saturated saline in that order, dried over anhydrous sodium sulfate, and then evaporated. The resulting resi- 
due was purified through silica gel column chromatography using an eluent solvent of chloroform/methanol (5/1) to 
obtain 3.78 g of 1 -(2-methyl-4-nitropheny!)hexahydro-1 H-1 ,4-diazepine. 

[0089] In the same manner as in Reference Example 7, obtained were compounds of Reference Examples 8 to 1 0 
shown in Table 7. 



15 



30 



35 



50 



Reference Example 1 1 : 



[0090] 5.8 g of 5-(hexahydro-1 H-1 ,4<fiazepin-1 -yl)-2-nitrobenzonitrile obtained in Reference Example 10 was dis- 
solved in 20 ml of ethanol, to which was added aqueous 6 M sodium hydroxide, and heated under reflux for 15 hours 

20 The reaction mixture was cooled, neutralized with concentrated hydrochloric acid, and then evaporated. The resulting 
residue was dissolved in 150 ml of methanol, to which was added 10 ml of sulfuric acid, and then heated under reflux 
for 2 days. The reaction mixture was cooled, and then evaporated. The resulting residue was dissolved in a small 
amount of water, and then neutralized with sodium carbonate. Chloroform was added to this, which was then washed 
with saturated saline, dried over anhydrous sodium sulfate, and then evaporated to obtain 4.21 g of methyl 5-(hexahy- 

25 dro-1H-1,4-diazepin-1-yl)-2-nitrobenzoate. 

Reference Example 12: 

[0091] 21.4 g of hexahydro-1 H-1 ,4-diazepine was dissolved in 214 ml of DMF, to which were added 10.1 g of 4- 
fluoronitrobenzene and 19.7 g of potassium carbonate, and stirred at 90°C for 7 hours. The reaction mixture was evap- 
orated, and chloroform was added to the resulting residue, which was then washed with aqueous 10 % potassium 
hydrogencarbonate and saturated saline in that order, dried over anhydrous magnesium sulfate, and then evaporated 
to remove the solvent. The resulting residue was dissolved in 210 ml of 1 ,2-dichloroethane, to which were added 86 5 
g of triethylamine and 93.4 g of di-t-butyl dicarbonate. and stirred at room temperature for 1 3 hours. The reaction mix- 
ture was washed with water, dried over anhydrous sodium sulfate, and then evaporated. The resulting residue was 
washed with diethyl ether to obtain 14.12 g of 4-t-butoxycarbonyl-1 -(4-nitrophenyl)hexahydro-1 H-1 ,4- diazepine. 
[0092] In the same manner as in Reference Example 1 2, obtained were compounds of Reference Examples 1 3 and 
1 4 shown in Table 8. 

40 Reference Example 1 5: 

[0093] 3.7 g of the compound obtained in Reference Example 7 was dissolved in 50 ml of 1 ,4-dioxane, to which 
were added 3.23 ml of triethylamine and 5.2 g of di-t-butyl dicarbonate, and stirred at room temperature for 90 minutes. 
The reaction mixture was evaporated, and chloroform was added to the resulting residue. This was washed with water 
45 and saturated saline in that order, dried over anhydrous sodium sulfate, and then evaporated. The resulting residue was 
purified through silica gel column chromatography using an eluent solvent of chloroform/methanol (50/1) to obtain 7.64 
g of 4-t-butoxycarbonyl-1 -(2-methyl-4-nitrophenyl)hexahydro- 1 H- 1 ,4-diazepine. 

[0094] In the same manner as in Reference Example 1 5, obtained were compounds of Reference Examples 16 to 
18 shown in Table 8. 



Reference Example 19: 



[0095] 14.12 g of 4-t-butoxycarbonyl-1 -(4^^ in Reference Example 

12 was suspended in 44 ml of ethanol. to which was added 700 mg of 10 % palladium-carbon, and stirred in a hydrogen 
55 atmosphere at room temperature for 16 hours. The reaction mixture was filtered, and then evaporated. The resulting 
residue was dissolved in 440 ml of 1 ,2-dichloroethane. to which were added 7.95 g of 7-formyl-2-naphthalenecarboni- 
trile, 26 ml of acetic acid and 18.5 g of sodium triacetoxyborohydride in that order, and stirred at room temperature for 
2 hours. 



14 



BNSDOCID: <EP 1000936A1_L> 



EP, 1 000 936 A1 



[0096] 0.8 g of 7-formyt-2-naphthalenecarbonitrile and 1.9 g of sodium triacetoxyborohydride were added to this, 
and further stirred for 1 hour. 0.8 g of 7-formyl-2-naphthalenecarbonitrile and 1.9 g of sodium triacetoxyborohydride 
were further added to this, and stiil further stirred for 2 hours. The reaction mixture was washed with aqueous 10 % 
potassium carbonate and saturated saline in that order, dried over anhydrous sodium sulfate, and then evaporated. The 
5 resulting residue weighed 25.01 g. 7.04 g of this was purified through silica gel column chromatography using an eluent 
solvent of hexane/ethyl acetate (3/1) to obtain 4.45 g of 7-[[4-(4-t-butoxycarbonylhexahydro-1H-1,4-diazepin-1-yl)ani- 
lino]methyQ-2-naphthalenecarbonitrile. 

Reference Example 20: 

10 

[0097] 2.1 g of the compound obtained in Reference Example 1 5 was dissolved in 10 ml of methanol, to which were 
added 300 mg of 10 % palladium-carbon and 2.1 g of ammonium formate, and stirred at room temperature for 5 hours. 
[0098] The reaction mixture was filtered through Celite, and the filtrate was evaporated. Chloroform was added to 
the resulting residue, which was then washed with water and saturated saline in that order, dried over anhydrous 

75 sodium sulfate, and then evaporated. The resulting residue was dissolved in 20 ml of 1 ,2-dichlroethane, to which were 
added 835 mg of 7-formyl-2-naphthalenecarbonitrile, 1.28 ml of acetic acid and 1.5 g of sodium triacetoxyborohydride 
in that order, and stirred at room temperature for 14 hours. Chloroform was added to the reaction mixture, which was 
then washed with aqueous saturated sodium hydrogencarbonate, water and saturated saline in that order, dried over 
anhydrous sodium sulfate, and then evaporated. The resulting residue was purified through silica gel column chroma- 

20 tography using an eluent solvent of chloroform/methanol (30/1) to obtain 1 .94 g of 7-[[4-(4-t-butoxycarbonylhexahydro- 
1 H-1 ,4-diazepin-l -yl)-3- methylanilino]methyl]-2-naphthalenecarbonitrile. 

Reference Example 21-1: 

25 [0099] 2.1 g of 1-t-butoxycarbonyl-4-(2-chloro-4-nitrophenyl)hexahydro-1H-1 ( 4-diazepine obtained in Reference 
Example 16 was dissolved in 10 ml of a 4 N hydrochloric acid-1.4-dioxane solution, and stirred at 80°C for 2 hours. The 
reaction mixture was evaporated. Chloroform was added to the resulting residue, which was then washed with aqueous 
saturated sodium hydrogencarbonate, water and saturated saline in that order, dried over anhydrous sodium sulfate, 
and then evaporated. 

30 [0100] The resulting residue was dissolved in 20 ml of 1 ,2-dichloroethane, to which were added 0.6 ml of benzal-. 
dehyde, 1 .65 ml of acetic acid and 1 .9 g of sodium triacetoxyborohydride, and stirred at room temperature for 1 7 hours. 
Chloroform was added to the reaction mixture, which was then washed with aqueous saturated sodium hydrogencar- 
bonate, water and saline in that order, dried over anhydrous sodium sulfate, and then evaporated. 
[01 01 ] The resulting residue was purified through silica gel column chromatography using an eluent solvent of chlo- 

35 roform/methanol (40/1) to obtain 1 .47 g of 4-benzyM -(2-chloro-4-nitropheny1)hexahydro-1 H-1 ,4-diazepine. 

Reference Example 21-2: 

[0102] 1 .4 g of the compound obtained in Reference Example 21 -1 was dissolved in 20 ml of ethanol and 20 ml of 
40 water, to which were added 2.26 g of reduced iron and 108 mg of ammonium chloride, and heated under reflux for 3 
hours. The reaction mixture was cooled, filtered through Celite, and then evaporated. 

[0103] Chloroform was added to the resulting residue, which was then washed with aqueous saturated sodium 
hydrogencarbonate, water and saturated saline in that order, dried over anhydrous sodium sulfate, and then evapo- 
rated. The resulting residue was dissolved in 20 ml of 1 ,2-dichloroethane, to which were added 684 mg of 7-formyl-2- 
45 naphthalenecarbonitrile, 1 .05 ml of acetic acid and 1 .24 g of sodium triacetoxyborohydride, and stirred at room temper- 
ature for 24 hours. 

[0104] Chloroform was added to the reaction mixture, which was then washed with aqueous saturated sodium 
hydrogencarbonate, water and saturated saline in that order, dried over anhydrous sodium sulfate, and then evapo- 
rated. The resulting residue was purified through silica gel column chromatography using an eluent solvent of chloro- 
50 form/methanol (50/1) to obtain 1.61 g of 7-[[4-(4-benzylhexahydro-1H-1,4-diazepin-1-yl)-3-chloro anilino]methyl]-2- 
naphthalenecarbonitrile. 

Reference Example 21 -3: 

55 [0105] 642 mg of the compound obtained in Reference Example 21 -2 was dissolved in 20 ml of 1 ,2-dichloroethane. 
to which was added 1 .44 ml of 1-chloroethyl chloroformate, and stirred at 90°C for 16 hours. The reaction mixture was 
cooled, and then evaporated. The resulting residue was dissolved in 20 ml of methanol, and heated under reflux for 2 
hours. The reaction mixture was cooled, and then evaporated. The resulting residue was dissolved in 20 ml of 1 ,4-diox- 
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ane, to which were added 270 mg of di-t-butyi dicarbonate and 0.21 ml of triethylamine, and stirred at room temperature 
for 7 hours. 

[0106J The reaction mixture was evaporated, and the resulting residue was purified through silica gel column chro- 
matography using an eluent solvent of hexane/ethyl acetate (4/1) to obtain 298 mg of 7-[[4-(4-t-butoxycarbonylhexahy- 
dro-1H-1,4-diazepin-1-yl)-3-chloroa^^ In the same manner as in Reference 

Example 19, obtained were compounds of Reference Examples 22 and 23 shown in Table 9. 

Reference Example 24: 

[01 07] 400 mg of 7-[[4-(4-t-butoxycarbonylhexahydro-1 H-1 ,4^diazepin-1 -yl)anilino]methyl]-2-naphthalenecarboni- 
trile obtained in Reference Example 1 9 was dissolved in 5 ml of 1 ,2<Jichloroethane, and stirred at 3°C. 208 mg of pyri- 
dine and 201 mg of methanesulfonyl chloride were added to this, and stirred at room temperature for 12 hours. 
Chloroform was added to the reaction mixture, which was then washed with aqueous saturated sodium hydrogencar- 
bonate, water, aqueous 10 % citric acid and water in that order, dried over anhydrous sodium sulfate, and then evapo- 
rated. The resulting residue was recrystallized from methanol to obtain 342 mg of N-[4-(4-t-butoxycarbonylhexahydro- 
1 H-1 ,4-diazepin-1 -yl)phenyl]-N-[(7-cyano-2-naphthyl)methyl)methanesutfonamide. 

[0108] In the same manner as in Reference Example 24, obtained were compounds of Reference Examples 25 to 
35 and Reference Example 40 shown in Table 10. 

Reference Example 36: 

[01 09] 509 mg of the compound obtained in Reference Example 1 9 was dissolved in 5 ml of 1 ,2-dichloroethane, to 
which was added 401 mg of ethoxycarbonyl isocyanate, and stirred at room temperature for 3 hours. Aqueous 10* % 
citric acid was added to the reaction mixture, which was then extracted with chloroform. The organic layer was dried 
over anhydrous sodium sulfate, and then evaporated. The resulting residue was purified through silica gel column chro- 
matography using an eluent solvent of ethanol/chloroform (2/98) to obtain 637 mg of ethyl N-[N-[4-(4-t-butoxycarbonyl- 
hexahydro-1 H-1 ,4-diazepin-1 -yl)pheny0-N-[(7-cyano-2-naphthyl)methyI]carbamoy0carbamate. 

Reference Example 37: 

[01 1 0] 1 .62 g of 4-t-butoxycarbonyl-1 -(2-f luoro-4-nrtrophenyl)hexahydro-1 H-1 ,4-diazepine obtained in Reference 
Example 13 was suspended in 48 ml of ethanol, to which was added 160 mg of 10 % palladium-carbon, and stirred in 
a hydrogen atmosphere at room temperature for 2 hours. The reaction mixture was filtered, and then evaporated. The 
resulting residue weighed 1 .62 g. 0.61 g of this was dissolved in 20 ml of 1 ,2-dichloroethane, to which were added 357 
mg of 7-formyl-2-naphthalenecarbonitrile, 1 .2 g of acetic acid and 823 mg of sodium triacetoxyborohydride in that order, 
and stirred at room temperature for 2 hours. The reaction mixture was washed with aqueous 10 % sodium carbonate 
and saturated saline in that order, dried over anhydrous sodium sulfate, and then evaporated. The resulting residue was 
dissolved in 20 ml of 1 ,2-dichloroethane, to which were added 467 mg of pyridine and 560 mg of ethyl chlorosulfonyla- 
cetate at 0°C, and stirred for 1 hour. One ml of ethanol was added to this, and stirred for 1 hours, and then, the reaction 
mixture was concentrated. The resulting residue was purified through silica gel column chromatography using an eluent 
solvent of hexane/ethyl acetate (3/1 ) to obtain 1 .08 g of ethyl [N-[4-(4-t-butoxycarbonylhexahydro-1 H-1 ,4«iiazepin- 1 -y|)- 
3-fluorophenyl]-N-[(7-cyano-2-naphthyl)methyl]sulfamoy0acetate. 

[0111] In the same manner as in Reference Example 37, obtained was a compound of Reference Example 38 
shown in Table 10. 

Reference Example 39: 

[0112] 1.7 g of t-butyl N-[N-(4-(4-t-butoxyrarbony^ 

thyl)methyOsulfamoyl]carbamate obtained in Reference Example 27 was dissolved in 20 ml of DMF, to which were 
added 0.44 ml of ethyl bromoacetate and 543 mg of potassium carbonate, and stirred at room temperature for 24 hours. 
Chloroform was added to the reaction mixture, which was then washed with water and saturated saline in that order, 
dried over anhydrous sodium sulfate, and then evaporated. The resulting residue was purified through silica gel column 
chromatography using an eluent solvent of chloroform/methanol (30/1) to obtain 1 .68 g of ethyl N-[N-[4-(4-t-butoxycar- 
bonylhexahydro-1 H-1 ,4-diazepin-1 - yl)phenyQ-N-[(7-cyano-2-naph^ 

Example 1 : 

[0113] 330 mg of N-[(7-cyano-2-naphthyQmethyQ-^^ 
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anesulfonamide obtained in Reference Example 4 was dissolved in a mixture of 2 ml of chloroform and 10 ml of ethanol. 
The resulting solution was cooled to -20°C with stirring, into which was introduced hydrogen chloride up to saturation. 
The reaction mixture was stirred at 5°C for 17 hours, and then evaporated. The resulting residue was dissolved in 10 
ml of ethanol, to which was added 247 mg of ammonium acetate, and stirred at room temperature for 24 hours. The 
5 reaction mixture was evaporated, and the resulting residue was purified through ODS (YMC-GELODS-A 120-230/70, 
hereinafter the same) column chromatography using an eluent solvent of methanol/water (2798). A small amount of 1 N 
hydrochloric acid was added to the purified product, which was further evaporated to obtain 64 mg of N-[(7-amidino-2- 
naphthyl)methyl]-N-[4-[4-(4-pyridyl)hexahydro- 1 H-1 ,4-diazepin-1 -yl]phenyl]methanesulfonamide dihydrochloride. 
[0114] In the same manner as in Example 1 , obtained were compounds of Examples 2 and 3 shown in Table 2. 

10 

Example 4: 

[0115] 340 mg of ethyl [N-[(7-amidino-2-naphthyl)methyl]-N-[4-[4-(4-pyridyl)hexahydro-1H-1,4-dia2epin-1-yl]phe- 
nyl]sulfamoyQacetate dihydrochloride obtained in Example 2 was dissolved in a mixture of 10 ml of 1 ,4-dioxane and 10 

15 ml of water, to which was added 3 ml of aqueous 1 N sodium hydroxide, and stirred at room temperature for 3 hours. 3 
ml of 1 N hydrochloric acid was added to the reaction mixture, and then evaporated. The resulting residue was purified 
through ODS column chromatography using an eluent solvent of acetonitrile/water (10/90), and a small amount of 1 N 
hydrochloric acid was added to the purified product, which was then freeze-dried to obtain 154 mg of [N-[(7-amidino-2- 
naphthyl)methyl]-N-[4-[4-(4-pyridyl)hexahydro- 1 H-1 ,4-diazepin-1 -yl]phenyl]sulfamoyI]acetic acid dihydrochloride. 

20 [0116] In the same manner as in Example 4, obtained were a compound of Example 5 shown in Table 2, a com- 
pound of Example 85 shown in Table 4 and compounds of Examples 90 to 93 shown in Table 7, respectively. 

Example 6: 

25 [0117] 5.19 g of ethyl [N-[4-(4-t-butoxycarbonylhexah 

thyl)methyl]sulfamoyQacetate obtained in Reference Example 26 was dissolved in a mixture of 9 ml of chloroform and 
9 ml of ethanol. The resulting solution was cooled at -20°C with stirring, into which was introduced hydrogen chloride 
up to saturation. The reaction mixture was stirred at 5°C for 23 hours, and then evaporated. The resulting residue was 
dissolved in 18 ml of ethanol, to which was added 6.6 g of ammonium acetate, and stirred at room temperature for 28 

30 hours. The resulting reaction mixture was evaporated, and the residue thus obtained was purified through ODS column 
chromatography using an eluent solvent of ethanol/water (10/90). A small amount of 1 N hydrochloric acid was added 
to this, which was then freeze-dried to obtain 1 .02 g of ethyl [N-[(7-amidino-2-naphthyl)methyJ]-N-[4-(hexahydro-1 H-1 ,4- 
diazepin-1 -yI)phenyl]sulfamoyOacetate dihydrochloride. 

[01 1 8] In the same manner as in Example 6, obtained were compounds of Examples 7 to 1 5 shown in Table 2, com- 
35 pounds of Examples 45 to 63 shown in Table 3 and a compound of Example 86 shown in Table 5, respectively. 

Example 16: 

[0119] 333 mg of N-[4-(4-t-butoxyrarbonylhexah^ 

40 thyl)methyl]methanesulfonamide obtained in Reference Example 24 was dissolved in 1 0 ml of ethanol, and the resulting 
solution was cooled to -20°C with stirring, into which was introduced hydrogen chloride up to saturation. The reaction 
mixture was stirred at 5°C for 1 5 hours, and then evaporated. The resulting residue was dissolved in a mixture of 1 0 ml 
of ethanol and 10 ml of methanol, to which was added 480 mg of ammonium acetate, and stirred at room temperature 
for 24 hours. Trie reaction mixture was evaporated, and the resulting residue was purified through ODS column chro- 

45 matography. From the fraction having been el uted with an eluent solvent of methanol/water (5/95), obtained was 249 
mg of a roughly-purified product of N-[(7-amidino-2-naphthyl)methyl]-N-[4-(hexahydro-1 H-1 ,4-diazepin-1-yl)phenyf]sul- 
fonamide. 224 mg of this product was dissolved in 10 ml of ethanol, to which were added 650 mg of ethyl acetimidate 
hydrochloride and 683 mg of triethylamine, and stirred at room temperature for 20 hours. The reaction mixture was 
evaporated, and the resulting residue was purified through ODS (YMC-GEL ODS-A 120-230/70) column chromatogra- 

so phy using an eluent solvent of methanol/water (5/95). A small amount of 1 N hydrochloric acid was added to the thus- 
purified product, which was then freeze-dried to obtain 169 mg of N-[4-(4-acetimidoylhexahydro-1H-1,4-diazepin-1- 
yl)phenyl]-N-[(7-amidino-2-naphthyl)methyl]methanesulfonamide dihydrochloride. 

[0120] In the same manner as in Example 16, obtained were compounds of Examples 17 to 21 shown in Table 2 
and compounds of Examples 64 and 65 shown in Table 3, respectively. 

55 

Example 22: 

[0121] 590 mg of ethyl [N-[(7-antidinch2-naprithyl)^ 
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25 



30 



35 



40 



45 



SO 



55 



rnoyOacetate ^hydrochloride obtained in Example 6 was dissolved in 22 ml of ethanol, to which were added 680 mg of 
ethyl acetimidate hydrotflorideand 555 mg of triethylamine. and stirred at room temperature for 15 hours. The reaction 
mixture was evaporated, and the resulting residue was purified through ODS column chromatography using an eluent 
solver* of ethanol/water (10/90). A small amount of 1 N hydrochloric acid was added to this. whS, was then freeze- 

I? ^ 1 „ m9 6thyl IN -f 4 -( 4 - acetimid °y |hexa ^r()-1H-1.4<Jia2epin-1-yl)phenyG-N-[(7-amidino-2-naph- 
thyl)methyrjsulfamoyl]acetatedihydrochloride. ^ 

[0122] In the same manner as in Example 22. obtained were compounds of Examples 23 to 29 shown in Table 2 
compounds 66 to 70 shown in Table 3. compounds of compounds of Examples 71 to 73 shown in Table 4. a compound 
of Example 87 shown in Table 5 and a compound of Example 89 shown in Table 6, respectively. 

Example 30: 

K 31 «, n 1 " 3 ? 9 ° f m6thyl N ^ 4 ' | - buta( *^^ 

thyf)methyf]malonamate obtained in Reference Example 29 was dissolved in a mixture of 15 ml of chloroform and15 
ml of methanol, and the resulting solution was cooled to -20°C with stirring, into which was introduced hydrogen chlo- 
nde up to saturation. The reaction mixture was stirred at 5°C for 21 hours, and then evaporated. The resulting residue 
was dissolved in 30 ml of methanol, to which was added 2.3 g of ammonium acetate, and stirred at room temperature 
for 3 days. The reaction mixture was evaporated, and the resulting residue was purified through ODS column chroma- 
tography using an eluent solvent of methanol/water (5/95) to obtain a roughly-purified product of methyl N-[(7-amidino- 
2-naphthyl)methyO-N-[4-(hexahydro-1 H-1 ,4-diazepin-1 -yl)phenyf]malonamate. 

[0124] This product was dissolved in 30 ml of methanol, to which were added 5.56 g of ethyl acetimidate hydrochlo- 
ride and 4.45 g of triethylamine. and stirred at room temperature for 2 days. The reaction mixture was evaporated and 

™ S a 9 l eadue W3S pUfified thr0ugh 0DS co,unin ch «>™to9raphy using an eluent solvent of methanol/water 
(5/95). A small amount of 1 N hydrochloric acid was added to the thus-purif ied product, which was then freeze-dried to 

f^' n .u 9 f , m9 01 m6thyl N -t 4 -( 4 - acetimido y |hexa ^ d ^ 1H -1.4-diazepin.1-yl) P henyO-N-[(7-amidino-2-naph- 
thyl)methyl]malonamatedihydrochloride. 

Example 31 : 

[0 i 25 L ^ mg of ethyl [ N -K 7 - amidin °- 2 r na P h %0m^ 

nyl]suHamoyl]acetate dihydrochloride obtained in Example 1 1 was dissolved in 36 ml of ethanol. to which were added 
1 .1 2 g of ethyl acetimidate hydrochloride and 920 mg of triethylamine. and stirred at room temperature for 5 days The 
reaction mixture was evaporated, and the resulting residue was purified through ODS column chromatography using an 
eluent solvent of ethanol/water (10/90) to obtain a roughly-purified product of ethyl [N-[4-(4-acetimidoylhexahydro-1H- 
1,4-diazepin-1-yl)-3-fluoropheny0^^^ 1Q2 g ^ thjs pfoduct wgs djs _ 

jsolved in 21 ml of concentrated hydrochloric acid, and stirred at room temperature for 16 hours. The reaction mixture 
was evaporated, and the resulting residue was dissolved in 20 ml of concentrated hydrochloric acid, and stirred at room 
temperature for 4 hours. The reaction mixture was evaporated, and the resulting residue was purified through ODS col- 
umn chromatography using an eluent solvent of acetonitrile/water (5/95). and a small amount of 1 N hydrochloric acid 
was added to the thus-purified product, which was then freeze^ried to obtain 940 mg of [N-[4-(4-acetimidoy1hexahydro- 
1 H-1.4-cliazepin-1-yl)-3-fluorophenyQ-N-[(7-amidirK)-2-napmhyl)metriy0sulfarno yfjacetic acid dihydrochloride 
[0126] In the same manner as in Example 31 . obtained was a compound of Example 32 shown in Table 2. 

Example 33: 

thyl)methyGsulfamoyl]acetate dihydrochloride obtained in Example 22 was dissolved in 8 ml of concentrated hydrochlo- 
ric acid, and stirred at room temperature for 14 hours. The reaction mixture was evaporated, and the resulting residue 
was dissolved in 8 ml of concentrated hydrochloric acid, and stirred at room temperature for 4 hours. The reaction mix- 
ture was evaporated, and the resulting residue was purified through ODS column chromatography using an eluent sol- 
vent of acetonitrile/water (10/90). A small amount of 1 N hydrochloric acid was added to this, which was then freeze- 
dried to obtain 302 mg of [N-[4-(4-acetimidoylhexahydro-1H-1.4<liazepin-1-yl)phenyG-N-[(7-amidino-2-naph- 
thyl)methyl]sulfamoy1]acetic acid dihydrochloride. 

[0128] In the same manner as in Example 33. compounds of Examples 34 and 35 shown in Table 2 compounds of 
Examples 36 to 42 shown in Table 3 and compounds of Examples 74 to 84 shown in Table 4. respectively. 
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Example 43: 

[01 291 300 ^9 of [N-[4-(4-acetimidoyihexahydro-1 H-1 ,4-diazepin-1 -yl)-3-f luorophenyl]-N-[(7-amidino-2-naph- 
thyl)methyl]sulfamoyOacetic acid dihydrochloride obtained in Example 31 was dissolved in 10 ml of ethanol, to which 

s was added 1 ml of a 4 N hydrochloric acid gas-dioxane solution, and stirred at room temperature for 22 hours. The reac- 
tion mixture was evaporated, and the resulting residue was dissolved in 20 ml of ethanol, to which was added 2 ml of a 
4 N hydrochloric acid gas-dioxane solution, and stirred at room temperature for 7 hours. The reaction mixture was evap- 
orated, and the resulting residue was purified through ODS column chromatography using an eluent solvent of ethanol. 
A small amount of 1 N hydrochloric acid was added to the thus-purified product, which was then freeze-dried to obtain 

70 238 mg of ethyl [N-[4-(4-acetimidoylhexahydro-1H-1,4-diazepin-1-yl)-3-fluorophenyl]-N-[(7-amidino-2- naph- 
thyi)methyl]sulfamoyQacetate dihydrochloride 

[0130] In the same manner as in Example 43, obtained was a compound of Example 44 shown Table 3. 
Example 88: 

75 

[01 31 ] 538 mg of the compound obtained in Reference Example 40 was dissolved in a mixture of 1 0 ml of pyridine 
* and 2 ml of triethylamine, into which was introduced a hydrogen sulfide gas at 0°C with stirring up to saturation. The 
reaction mixture was stirred at room temperature for 1 4 hours, and then evaporated. The resulting residue was purified 
through silica gel column chromatography using an eluent solvent of ethyl acetate/chloroform (1/2) to obtain 436 mg of 

20 N-[4-(4-t-butoxycarbonylhexahydro-1 H-1 ,4-diazepin-1 -yl)phenyl]-N- [(5-thiocarbamoyl-2-ben2ofuranyl)methyl]meth- 
anesulfonamide. 436 mg of this compound was dissolved in 9 ml of acetone, to which was added 0.6 ml of methyl 
iodide. The mixture was stirred for 1 .5 hours under heating for reflux. The solvent was evaporated, and the residue was 
dissolved in 8 ml of methanol, to which was added 267 mg of ammonium acetate. The mixture was stirred for one hour 
under heating for reflux. The solvent was evaporated, and the resulting residue was purified through silica gel column 

25 chromatography using an eluent solvent of methanol/chloroform (1/9). 412 mg of a roughly-purified product of N-[4-(4- 
t-butoxycarbonylhexahydro-1 H-1 ,4-diazepin-1 -yl)phenyl]-N-[(5-amidino-2-benzof uranyl)methyOmethanesulfonamide 
was dissolved in 1 6 ml of 1 ,4-dioxane, to which was added 8 ml of a 4 N hydrogen chloride-1 ,4-dioxane solution. The 
reaction mixture was stirred at room temperature for 40 minutes, and the solvent was evaporated. The resulting residue 
was purified through ODS column chromatography using an eluent solvent of methanol/water (5/95), and a small 

30 amount of 1 N hydrochloric acid was added to the thus-purified product, which was then freeze-dried to obtain 108 mg 
of N-[(5-amidino-2-benzofuranyl)methyl]-N-(4-(1 H-1,4-diazepin-1 -yl)phenyl]methanesulfonamide trihydrochloride. 

Example 94: 

35 [0132] 230 mg of N-[4-(4-methylhexahydro-1H-1 ,4-diazepin-1-yl)phenyl]-N-[(7-cyano-2-naphthyl)methyl]sulfamide 
was dissolved in 9.2 ml of ethanol, to which were added 0.25 ml of triethylamine and 90 mg of hydroxylamine hydro- 
chloride. The mixture was heated for reflux for 2 hours. The reaction mixture was evaporated, and the resulting residue 
was purified through silica gel column chromatography using an eluent solvent of concentrated ammonia water/metha- 
nol/chloroform (0.1/1/7). The solvent was evaporated, and a small amount of aqueous 1 N hydrochloric acid was to the 

40 residue, and then evaporated again in vacuo, to obtain 41 mg of N-[(7-hydroxyamidino-2-naphthyl)methyl]-N-[4-(4- 
methylhexahydro-lH-1 ,4-diazepin-1-yl)phenyI]sulfamide trichloride. 

[0133] In the same manner as in Example 94, obtained were compounds of Examples 95 to 101 shown Table 7. 
Example 102: 

45 

[0134] 210 mg of {N-[(7-amidino-2-naphthy1)methy^ 

mide was dissolved in 4 ml of dimethyl sulfoxide, to which were added 0.23 ml of triethylamine and 0.042 ml of methyl 
chloroformate. The mixture was stirred at room temperature for 50 minutes. To the reaction mixture was added aqueous 
saturated sodium hydrogencarbonate. The mixture was extracted with chloroform, dried over anhydrous sodium sulfate, 
so and then evaporated. The resulting residue was purified through silica gel column chromatography using an eluent sol- 
vent of concentrated ammonia water/methanol/chloroform (0.1/1/10). The solvent was evaporated, and a small amount 
of aqueous dilute hydrochloric acid was added to the residue, which was then freeze-dried to obtain 121 mg of N-{[7- 
(N-methoxycarbonylamidino)-2-naphthyl]methyl}-N-[4-(4- methylhexahydro-1 H-1 ,4-diazepin-1 -yl)phenyl]sulfamide tri- 
hydrochloride. 

55 [01 35] In the same manner as in Example 1 02, obtained were compounds of Examples 1 03 to 1 07 shown Table 7. 
[0136] The structural formulae and the physico-chemical data of the compounds of the Reference Examples are 
shown in Tables 8 to 1 4; the structural formulae of the compounds of the Examples are shown in Tables 2 to 7; and the 
physico-chemical data of the compounds of the Examples are shown in Tables 1 5 to 24. Further, the compounds having 
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the structural formulae shown in Tables 25 to 27 can be produced in substantially the same manners described in the 
foregoing Examples or Production Examples, or can be easily produced by applying thereto small modifications which 
are obvious to those skilled in the art. 

[0137] The meanings of the symbols in those Tables are mentioned below 

5 

Rf : Reference Example No. 
Ex: Example No. 

NMR: Nuclear magnetic resonance spectrum 

MS: Mass analytical data 
10 Me: Methyl 

Et: Ethyl 

Py: Pyridyl 

Bn: Benzyl 

nBu: n-Butyl 
15 iPr: Isopropyl 

Boc: Butoxycarbonyl group 

Tet: Tetrazolyl group 
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[0138] "2-" and "3-" that precede the substituents in those Tables mean, irrespective of the chemical names of the 
substituents, that the indicated substituents are bonded to the "2" and "3* positions, respectively, of the structural for- 
mulae in the Tables. 
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Table 2 

5 



10 


Ex 


R 1 


X 


Y 


R 2 


z 


R 


Sal 




1 


4-DV 


-SO,- 


-CH,- 


H 


CH 


H 


2HCI 




2 


4-PV 


-so ? - 


-CH ? - 


-COOEt 


CH 


H 


2HCI 




3 


4-py 


-co- 


-CH,CH 7 - 


-COOMe 


CH 


H 


2HCI 


f5 


4 


4-py 


-SO,- 


-CH,- 


-COOH 


N 


H 


2HCI 




5 


4-py 


-co- 


-CH,- 


-COOH 


CH 


H 


2HCI 




6 


H 


-so,- 


-CH,- 


-COOEt 


CH 


H 


2HCI 




7 


H 


-SO,NH- 


-CH,- 


-COOEt 


CH 


H 


2HCI 


20 


8 


H 


-CO- 


-CH,- 


-COOEt 


CH 


H 


2HC! . 


9 


H 


-CO- 


-CH,CH,- 


-COOEt 


CH 


H 


2HCI 




10 


H 


-so,- 


-CH,- 


-COOEt 


CH 


3-Me 


2HCI 




11 


H 


-so,- 


-CH ? - 


-COOEt 


CH 


3-F 


2HCI 


25 


12 


H 


-so,- 


-CH ? - 


-COOEt 


CH 


3-CI 


2HCI 


13 


H 


-so,- 


-CH,- 


-COOEt 


CH 


2-Me 


2HCI 




14 


H 


-SO,- 


-CH ? - 


-COOMe 


CH 


2-COOMe 


2HCI 




15 


H 


-so,- 


-CH,- 


-COOEt 


N 


H 


2HCI 




16 


-C(=NH)-Me 


-so,- 


-CH,- 


H 


CH 


H 


2HCI 


20 


17 


-C(=NH)-Me 


-co- 


-CH ? - 


H 


CH 


H 


2HCI 




18 


-C(=NH)-Me 


-SO,NH- 


— 


H 


CH 


H 


2HCI 




19 


-C(=NH)-Me 


-SOjNH- 


— 


-COOEt 


CH 


H 


2HCI 




20 


-C(=NH)-Me 


-CONH- 




-COOEt 


CH 


H 


2HCI 


35 


21 


-C(=NH)-Me 


-CONH- 





-COOEt 


CH 


H 


2HCI 




22 


-C{=NH)-Me 


-SO,- 


-CH ? - 


-COOEt 


CH 


H 


2HCI 




23 


-C(=NH)-Me 


-SO,NH- 


-CH,- 


-COOEt 


CH 


H 


2HCI 




24 


-C(=NH)-Me 


-CO- 


-CH,- 


-COOEt 


CH 


H 


2HCI 


40 


25 


-C(=NH)-Me 


-co- 


-CH,CH ? - 


-COOEt 


CH 


H 


2HCI 


26 


-C(=NH)-Me 


-so,- 


-CH,- 


-COOH 


CH 


3-Me 


2HCI 




27 


-C(=NH)-Me 


-so,- 


-CH ? - 


-COOEt 


CH 


3-CI 


2HCI 




28 


-C(=NH)-Me 


-so,- 


-CH,- 


-COOEt 


CH 


2-Me 


2HCI 


45 


29 


-C(=NH)-Me 


-SCv 


-CH,- 


-COOMe 


CH 


2-COOMe 


2HCI 


30 


-C(=NH)-Me 


-co- 


-CH,- 


-COOMe 


CH 


H 


2HCI 




31 


-C(=NH)-Me 


-so,- 


-CH,- 


-COOEt 


CH 


3-F 


2HCI 




32 


-C(=NH)-Me 


-so,- 1 


-CH,- 


-COOH 


N 


H 


2HCI 




33 


-C(=NH)-Me 


-SCy 


-CH,- 


-COOH 


CH 


H 


2HCI 


SO 


34 


-C(=NH)-Me 


-SO,NH- 


-CH S - 


-COOH 


CH 


H 


2HCI 




35 


-C(=NH)-Me 


-CO- 


-CH,- 


-COOH 


CH 


H 


2HCI 
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Table 3 



Y-R 



10 



15 



20 



25 



30 



35 



40 



45 



50 




Ex 


R 1 


X 


Y 


R 2 


2 


R 


Sal 


36 


-C(=NH)-Me 


-CO- 


-CH ? CH,- 


-COOH 


CH 


H 


2HCI 


37 


-C(=NH)-Me 


•CONH- 


-CH,- 


-COOH 


CH 


H 


2HCI 


38 


-C(=NH)-Me 


-SO,- 


-CH,- 


-COOEt 


CH 


3-Me 


2HCI 


39 


-C(=NH)-Me 


-so,- 


-CH ? - 


-COOH 


CH 


2-Me 


2HCI 


40 


H 


-so,- 


-CH 2 - 


-COOH 


CH 


H 


2HCI 


41 


H 


-co- 


-CH,- 


-COOH 


CH 


H 


2HCI 


42 


H 


-co- 


-CH ? CH ? - 


-COOH 


CH 


H 


2HCI 


43 


I -C(=NK)-Me 


-so,- 


-CH,- 


-COOH 


CH 


3-F 


2HCI . 


44 


-C(=NH)-Me 


-so,- 


-CH,- 


-COOEt 


N 


H 


2HCI 


45 


H 


-co- 


-CH,- 


-CONH, 


CH 


H 


2HCI 


46 


H 


-co- 


-CH 7 - 


-CONHMe 


CH 


H 


2HCI 


47 


H 


-co- 


-CH,- 


-CON(Me), 


CH 


H 


2HCI 


48 


H 


-co- 


— 


-OEt 


CH 


H 


2HCI 


49 


H 


-CSNH- 


-CH,- 


-COOEt 


CH 


H 


2HCI 


50 


H 


-co- 


-CH ? - 


-Tet 


CH 


H 


2HCI 


51 


-Me 


-so,- 


-CH,- 


-COOEt 


CH 


H 


2HC1 


52 


-Me 


-so,- 


-CH,- 


H • 


CH 


H 


2HCI 


53 


-Me 


-SO,NH- 


— 


-COOEt 


CH 


H 


2HCI 


54 


-Me 


-S0 2 NH- 


— 


H 


CH 


H 


2HCI 


55 


-Me 


-SO,NH- 


-CH,- 


H 


CH 


H 


2HCI 


56 


-Me 


-SO,N(Me)- 


-CH,- 


H 


CH 


H 


2HC1 


57 


-nBu 


-SO,- 


-CH,- 


-COOEt 


CH 


H 


2HCI 


58 


-Bn 


-SO,- 


-CH,- 


-COOEt 


CH 


H 


2HCI 


59 




j 




-COOEt 


CH 


H 


2HCI 


60 


-CH,COOEt 


-S0 7 - 


-CH,- 


H 


CH 


H 


2HCI 


61 


-CH,CONH, 


-so,- 


-CH,- 


H 


CH 


H 


2HCI 


62 


H 


-co- 


-CH,- 


-COOEt 


N 


H 


2HCI 


63 


H 7 


-co- 


-CH,CH,- 


-COOEt 


N 


H 


2HCI 


64 


-C(=NH)-Me 


-co- 


-CH,- 


-COOnBu 


CH 


H 


2HCI 


65 


-C(=NH)-Me 


-co- 


-CH,- 


-COOiPr 


CH 


H 


2HCI 


66 


-C(=NH)-Me 


-co- 


-CH,- 


-CONH, 


CH 


H 


2HCI 


67 


-C(=NH)-Me 


-co- r 


-CH,- 


-CONHMe 


CH 


H 


2HCI 


68 


-C(=NH)-Me 


-co- 


-CH,- 


-CON(Me), 


CH 


H 


2HCI 1 


69 


-C(=NH)-Me 


-co- 




-OEt 


CH 


H 


2HCI 


70 


-C(=NH)-Me 


-CSNH- 


-CH,- 


-COOEt 


CH 


H 


2HCI 
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Table 4 



15 



20 



25 



30 



35 



40 



50 




Ex 


Ft' 


X 


Y 


R 2 


z 


R 


Sal 


71 


-C(=NH)-Me 


-CO- 


-CH,- 


-Tet 


CH 


H 


2HCI 


72 


-C(=NH)-Me 


-CO- 


-CK,- 


-COOEt 


N 


H 


2HCI 


73 


-C(=NH)-Me 


-CO- 


-CH,CH ? - 


-COOEt 


N 


H 


2HCI 


74 


H 


-CSNH- 


-CH,- 


-COOH 


CH 


H 


2HCI 


75 


-C(=NH)-Me 


-CSNH- 


-CH,- 


-COOH 


CH 


H 


2HC1 


76 


-Me 


-SO,- 


-CH,- 


-COOH 


CH 


H 


2HCI 


77 


-nBu 


-SO,- 


-CH,- 


-COOH 


CH 


H 


2HCI 


78 


-Bn 


-SO,- 


-CH,- 


-COOH 


CH 


H 


2HCI 


79 


-C(=NH)-NH, 


-SO,- 


-CH,- 


-COOH 


CH 


H 


2HCI 


80 


H 


-SO,- 


-CH,- 


-COOH 


N 


H 


2HCI 


81 


H 


-CO- 


-CH ? - 


-COOH 


N 


H 


2HCI 


82 


-C(=NH)-Me 


-CO- 


-CH,- 


-COOH 


N 


H 


2HCI 


83 


H 


-CO- 


-CH,CH,- 


-COOH 


N 


H 


2HCI 


84 


-C(=NH)-Me 


-CO- 


-CH?CH P - 


-COOH 


N 


H 


2HCI 


85 


-CH,COOH 


-so,- 


-CH ? - 


-COOH 


CH 


H 


2HCI 



Table 5 
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Ex. 


R 1 


X 


Y 


R 2 


Z 


R 


Sal 


86 


H 


-SO,- 


-CH,- 


H 


CH 


H 


3HCI 


87 


-C(=NH)-Me 


-SO,- 


-CH,- 


H 


CH 


H 


3HCI 



Table 6 




Ex. 


R l 


X 


Y 


R 2 


Z 


R 


Sal 


88 


H 


-SO,- 


-CH,- 


H 


CH 


H 


3HCI 


89 


-C(=NH)-Me 


-SO,- 


-CH,- 


H 


CH 


H 


3HCI 
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Table 7 



10 



15 



20 



25 



30 




NH, 



i, R 



ex. 




K 


v 

A 


XT' 

Y 


R - 


Z 


R 


Sal 


90 


-OH 


4-Py 


■SO,- 


-CH,- 


-COOH 


CH 


H 


3HCI 


9 i 


•OH 


-Me 


-S0 ? - 


-CH,- 


-COOH 


CH 


H 


3HCI 


92 


-COOMe 


-Me 


-SO,- 


-CH,- 


-COOH 


CH 
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3HCI 


93 


•OH 
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-COOH 


CH 


H 


3HCI 


94 


-OH 


-Me 


-SO,NH- 


— 


H 


CH 


H 


3HCI 


95 


-OH 


4-Py 


-SO,- 


-CH,- 


-COOEt 


CH 


H 


3HCI 


Oft 

yo 


-Uh 
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-CH,- 


-COOEt 


CH 


H 


3HCI 


97 


-OH 


H 


-so,- 


-CH,- 


-COOEt 


CH 


H 


3HCI 


98 


-OH I 


•Me 


-SO,NH- 


-CH,- 


H 


CH 


H 


3HC! 


99 


-OH 


-Me 


-S0,N(Me)- 


-CH,- 


H 


CH 


H 


3HCI 


100 


-OH 


-Me 


-SO,- 


-CH,- 


H 


CH 


H 


3HCI 


101 


•OH 


-Me 


-SO,NH- 




-COOEt 


CH 


H 


3HCI 


102 


-COOMe 


•Me 


-S0 2 NH- 




H 


CH 


H 


3HCI 


103 


-COOMe 


-Me 


-SO,- - 


-CH,- 


-COOEt 


CH 


H 


3HCI 


104 


-COOMe 


-Me 


-SO/JH- 


-CH,- 


H 


CH 


H 


3HCI 


105 


-COOMe 


-Me 


-SO^(Me)- 


-CH,- 


H 


CH 


H 


3HCI 


106 


-COOMe 


-Me 


-S0,- 


-CH,- 


H 


CH 


H 


3HCI 
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-COOMe 
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-SO^H- 




-COOEt 


CH 


H 


3HCI 
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35 



40 



45 



50 



Rf 


FV 


X 


Y 


R* 


z 


R iRf. 


* 

FT 


X 


Y 


R* 


z 


R 


4 


3-py 


-so,- 


-CH,- 


H 


CH 


H 


24 


-Boc 


-so,- 




Me 


CH 


H 


5 


3-py 


-so r 


-CH,- 


-COOEt 


CH 


H 


25 


-Boc 


-CO- 




Me 


CH 


H 


6 


3-py 


-CO- 


-CH,- 


•COOMe 


CH 


H 


27 


-Boc 


-S0 2 NH^ 




-Boc 


CH 


H 


26 


-Boc 
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-CH,- 


-COOEt 


CH 


H 


28 


-Boc 


-SO ? NH- 




-COOEt 
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H 


29 


-Boc 
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-COOMd 


CH 


H 
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-Boc 


-CONH- 
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-COOEt 


CH 


H 


32 


•Boc 


-so r 


-CH,- 


-COOEt 


CH 


3-Me 


31 


-Boc 


-CONH- 


* CH 2T. 


-COOEt 


CH 


H 


33 


•Boc 


-SO ? - 


-CH,- 


-COOEt 


CH 


3-CI 


36 


-Boc 


-CONH- 




-COOEt 


CH 


H 


34 


-Boc 


-so f - 


-CH S - 


-COOEt 


CH 


2-Me 


38 


-Boc 


•so,- 


-CH,- 


-COOEt 
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35 


•Boc 


-so z - 


-CH,- 


-COOEt 


CH 
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COOMe 


39 


-Boc 


-S0 2 N 
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-CH 2 - 


-COOEt 
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37 
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-so ? - 


-CH r 


-COOEt 


CH 
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Table 9 



5 






Qf 

nu 


pi 
n 


y 


□3 

n 




10 


1 


H 


CH 


H 


NMR(DMS0-d6) 6 :2.07-2.1 8 (2H.m),3.1 8-3.29 (4H,m),3.67(2H,t, 
J=5.9Hz).3.90(2H.t,J=5.9Hz),6.92(2H l d < J=9.5Hz).8.09(2H t d.J=9 
.5Hz),9.32(3H.brt 


15 


2 


3-Py 


CH 


H 


NMR(CDCy 6 :2.02-2.21(2H.m),3.42-370(8H,m),6.55(2H,d>3.2 
Hz),6.69(2H,d.J=9.5Hz),8.14(2H,d,J=9.5Hz),8.26(2H.d,J=:3.2Hz 
) 


7 


H 


CH 


3-Me 


NMR(CDCI 5 ) 6 :1.89-1.97(2H,m),2.38{3H l s),2.82-3.08(4H l m) i 3.35- 
3J3(4H 1 m) ( 6.99(1H l dJ=8.9Hz),7.97-8.00(lH,m),8.61(1H,br) 


20 


8 


H 


CH 


3-CI 


NMR(CDCI 3 ) o :1.93'2.03(2H,m) l 3.03(2H > t t J=5.8Hz),3.03(2H,t l J= 
5.8Hz) ,3.53-3.61 (4H,m),7.01 (1 H.d,J=9.1 Hz),8.01 (1 H.dd, 
J=9.1 Hz),8.20[1 H,dd,J=2.9Hz) 




9 


H 


CH 


2-Me 


NMR(CDCIj) 5 :1.86.1.94(2H l m),2.64(3H l s) l 2.83{2H ( t,J=5.6Hz), 
3.04(2H < t t J=5.6Hz) < 3.61(2H t t,J=5.6Hz),3.66(2H,t,J=5.6Hz).6.44 
(1 H,d, J=2.8Hz),6.52(1 H.dd,J=2.8Hz.9.4Hz),8.09(1 H,d,J=9.4Hz) 


25 


10 


H 


CH 


2-CN 


NMR(CDCy 6 :1 .84-2.05(2H,m),2.87(2H,M=5.4Hz),3.07(2H i t, 
J=5.4Hz),3.58-3.77(4H,m) ( 6.81(lH,dd.J=2.9Hz l 9.5Hz),6.97 
(1 H.d, J=2.9Hz),8.1 8(1 H,d. J=9.5Hz) 




11 


" H 


CH 


2- 

COOMe 


NMR(CDCIJ 6 :1.79-1.83(2H.m)^74(2H,t,J=5.5Hz),2.95(2H f t, 
J=5.5Hz),3.50-3.59(4H,m) I 3.84(3H f s),6.56(1H l s) i 7.17(1H,d f 
J=8.2Hz).7.91 (1 H,d.J=8.2Hz) 


30 


12 


Boc 


CH 


H 


NMR(CDCy 6 :1.40(9H.s).1. 85-2.1 0(2H,m).3.19-3.35(2H i m),3-58- 
3.72(6H.m),6.71(2H,dJ=9.5Hz),8.12(2H.d.J=9.5Hz) 




13 


Boc 


CH 


3-F 


NMR(CDCl a ) 6 :1.36(4H > s).1.43(5H,s),1.91-2.02(2H,m),3.35-3.48 
(2H,m) > 3.59-3.72(6H,m).6.75-6.81(1H I m).7.86-7.95(2H.m) 


35 


14 


HOC 


N 


Li 

H 


iNMrHOLAJj) 0 .1 .42(yn.S).i.80-2-09(2H,m),3.07-3.55(8rl f nri),4.47 
(2H,s).6.61 <4H.S).7.50-7.71 (2H.m).7.82-7.94(3H.m).8.17(1H,s) 




15 


Boc 


CH 


3-Me 


NMRfCDClJ <5 :1.52(9H,s).1.92-2.05(2H t m) t 2.37(3H i s) > 3. 17-3.31 
(4H,m) 3 57-3 67/4H nrrt 7 02(1 H d J-8 8Hzt 7 96-8 04f2H m) 


40 


16 


Boc 


CH 


3-CI 


NMR(CDCIJ 6 :1 .53(9H.s).2.01-2.12(2H,m).3.39-3.49(2H,m).3.51- 
3.70(4H.m),7.05(1H,d,J=9.0Hz),8.03(1H,dd,2.5Hz l 9.0Hz),8.24 
0H,d,J=2.5Hz) 




17 


Boc 


CH 


2-Me 


NMR(CDCIJ d :1 .53(9H,s).1.94-2.02(2H.m),2.64{3H.s).3.23-3.38 
(2H.m) l 3.59-3.66(6H i m).6.45{1H,d>2.5Hz) < 6.54(1H t dd i 
J=2.5Hz.9.1 Hz),8.1 0(1 H.d.J=9.1 Hz) 


45 


18 


Boc 


CH 


2- 
COOMe 


NMR(CDC! 3 ) 5 :1 .42(9H,s).1 .91-2.02(2H,m).3.24-3.40(2H ( m),3.58- 
3.70(6H,m) > 3.93(3H,s),6.64-6.74(2H,m) t 8.03(1H,d,J=9.1Hz) 




21-1 


Bn 


CH 


3-CI 


NMR(CDCIj) 6 :1 .98-2.06(2H l m),2.76(2H,d,J=5.5Hz),2.84(2H,t, 
J=5.1 Hz),3.55-3.66(4H,m),3.67(2H,s),6.94(1 H,d,J=92Hz),7.23- 
7.38(5H,m),8.01 (1H,dd,J=3.0Hz.9.2Hz),8.21 (1H.d.J=2.9Hz) 



50 
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Table 10 



5 






NC 


^^^^ T% ^m' r 




Rf. 






I DATA 


10 


3 


3-Py 


H 


NMR(CDCy 6 :2.05-2.16(2H.m).3.35-3.48(4H.m), 3.51-3.58(2H,m).3.63- 
3.68(2H.m).4.48(2H.s). 6.52-6.58(2H,m).6.79(1H l d.J=8.9H2),7.35(1H.d. 
J=8.9Hz).7.5S-7.60(1 H ml 7 63-7 G9(2H ml 7 flfi-7 qnoH m\ ft !>n.H 97 
(2H.m).8J0(1H.s) 


15 


19 


Boc 


H 


NMR(CDCIj) :1.40{4H ( s),1.42(5H,s) i 1.94-2.00(2H l m), 3. 27-3.40 (2H,m), 
3.57-3.62{2H > m),371-3.93(4H t m) i 6.50(1H,d,J=9.5Hz),8.20 

MH dd J=2 6H7 9 5H7\ Q fM/1H \~? 


20 


20 


Boc 


3-Me 


NMR(CDCIj) 6 :1.45(4H,s),1.48(SH,s).1.82-1.9S(2H.m), 2.23(3H.s).2.91- 
3.02(4H.m),3.44-3.59(4H l m).4.69(2H.s),6.41-6.46(1H,m),6.51{1H,S), 
0.0 ^ ^ > n.a.d-o.anz) , (. ( / ^M,aa, J= 1 .BrlZ,B.4Hz) ,7.62-7.66(1 H,m) , 
7.83-7.88(3H,m),8.16(1H,s) 




21-2 


Bn 


3-CI 


NMR(CDCy (5:1. 88-1. 95(2H,m),2.70-2.82(4H,m),3.1 3-3.21 (4H.m),3.69 
(2H l S),4.48(2H f a.J^.5Hz),6.48(1H,dd i Js2.9Hz t 8.8Hz),6.68(1H l <J l 
J=3.0Hz), 6.97(1 H,d,J=8.8Hz) t 7.31-7.37(5H t m).7.58(1H I dd.J=1.8Hz, 
8.4Hz).7.62(1H,dd.J=1.8Hz.8.8Hz),7.Q4-7.91f3H,m) l 8.18(lH.s) 


25 


21-3 


Boc 


3-CI 


NMRfCDCIJ 6 :l.47(9H t s) i 1.91-2.00(2H.m) l 3.09-3.1 1 (4 H.m) ,3.56-3. 61 
(4H.m) ( 4.49(2H l d l J=4.8Hz] l 6.47(lH 1 dd,J=2.5Hz.8.2Hz).6.68{1H 1 d,J= 
2.5HZ),6.92(1H d.Js8.2Hz\7 57-7 64J2H m\ 7 R4.7Q?nH m\ a iqhm «\ 


30 


22 


Boc 


2-Me 


NMR(CDCIj) 6 :1.31 (4 H,s),1. 44 (5H,s), 1.90-2.01 {2H,m).2.21(3H,s),3.18- 
3.34(2H,m) l 3.40-3.58(6H.m),4.50(2H l s),6.44-6.58(3Km),7.58(1H,dd, 
J=1.9Hz.8.4Hz).7.68(1H.dd,J=1.9Hz,8.4Hz),7.84-7.92(3H.m) f 8.19f1H l s) 


35 


23 


Boc 


2- 

COOMe 


NMR(CDCIJ 5 :1.35(4H.s),1.49(5H,$),1.87-2.01 (2H,m), 3.20-3.34(2H,m), 
3.40-3.49(4H.m) ( 3.51-3.58(2H t m) l 3.89(3H.S) l 4.61(2H,d r J=5.5Hz) ( 6.55 
(lH t d,J=9.1Hz) f 6.82(1 H,dd,J=2.5Hz.9.1Hz)J.32(1H,d,J=2.5Hz).7.57 

(1Kdd,J=1.6Hz,8.5Hz),7.65(1H,dd.J=1.6Hz.8.5Hz),7.76-7.86(3H.m). 
8.17{1H.s> 



table 11 



Rf. 


DATA 


4 


NMR(CDCy 6 :1 .92-2.25(2H,m),2.98(3H,s) f 3.30-3.58(8H,m),4.95(2H,S) l 6.40-6.68(4H i m) > 7.08 
(2H t d,J=9.0Hz),7.56-7.88(4H,m) f 8.07-8.30(4H,m) 


5 


NMR(CDCy 6 :1 .39(3H f t t J=7^Hz),2.01-2.07(2H,m) l 3.38-3.43(4H,m).3.57-3.64(4H f m) ( 4.06 
(2H f s) l 4.35(2H,q f J=7.2Hz) t 5.02(2H,s) ( 6.50-6.52{2H,m).6.58(2H,d,J=8.8Hz),7.21 
(2H.d,J=8.8Hz),7.57(1Kdd.J=1.6Hz,8.4Hz).7.83(1H,d ( J=8.4Hz) l 7.87(1H,d,J=8.4Hz), 
8.12(1H.s),8.20-8.22(2H.m) 


6 


NMR(CCX^(J:2.02{2H,m),3.29(2H t s),3.40-3.47(4H,m),3.61-3.66(4H,m),3.70(3H l ^^ 
(2H.s),6.52(2H f d ( J=6.4Hz),6.57(2H I d,J=8.8Hz),6.83(2H i d t J=8.8Hz),7.59 
(1H,dd>1.6Hz,8.4Hz)7.64(1H l dd.J=1.6Hz l 8.4Hz)7J0(1H i s) t 7.84(1H f d,J=8.4Hz) t 7.89 
(1 H t d,J*8.4Hz) t m),8.1 5(1 H,s),8.22(2H,d, J=6.4Hz) 


24 


NMR(CDCy 6 :1.30(4H l s) < 1.38(5H,s) f 1.84-1.94(2H l m),2.97(3H l s), 3.15-3.33(2H.m),3.44-3.56 
(6H l m),4.94(2H l s) l 6.55(2H,d^9.2Hz)7.02-7.10(2H,m) l 7.58(1H l dd t J=1.9Hz f 8.4Hz), 
7.65-7.73(2H.m),7.84(lH,d,J=9.9Hz},7.84(1H,d,J=9.9Hz),8.13(1Ks) 



26 
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Table 12 



Rf. 


DATA 


25 


NMR(CDCI 3 ) (5:1. 35(4^ 

{2H ( s).6.57(2H,d ( J=9.2Hz),6J5-6.82(2H,m) l 7.55-7.67(3H l m),7.82(1H.d f J=8.6Hz), 
7.88(1H.d.J=8.6Hz),8.15(1H i s) 


26 


NMR(CDCI 3 ) 6 :1.2€(3H.t,J=7.3H2) ( 1.31(4H,s),1.39(5H,s),1.75-2.01(2H t m).3.13-3.31 (2H.ni), 
3.45-3.57(6H l m),4.04(2H 1 s),4.35(2H l q,J=7.3H2),5.02(2H < s) t 6.55(2H l d ( J=9.0H2) ( 7.20 
(2H.d.J=9.0Hz),7.50-7.92(5H,m),8.13(1H,s) 


27 


NMR(CDCI 3 )<5:1.29(9H.s),1.43(9H^^ 

5.1 9(2H,s),6.54(2H,d, J* 9.0Hz), 7.04-7. 1 1 (2H,m). 7.57(1 H,dd,J=1 .9Hz,9.0Hz), ' 
7.65-7.70(2H,m),7.81-7.8S{2H.m),8.13(1H ( s) 


28 


NMR(CDCI 3 )S:1.30(4H,s).1.37(3H^ 

l 3.25-3.30(0.6H,m) l 3.44'3.51(6H f m),4.33(2H t q l J=7.0Hz),5.19(2H f s) l 6.54(2H,d,J=9.2H2) l 
7.04-7.07 (2H,m) ,7.57(1 H l dd,J=1.4Hz,8.4Hz),7.65-7.70(2H l m) l 7.84(1H l d,J=8.4Hz), 
7.87(1 H,d.J=8.8Hz),8.1 3(1 H,s).8.56-8.61 (1 H,m) 


29 


NMRfCDCIJ <5:1.35{4H,s),1.40(5H,s^ 

(3H t s).5.03(2H,s),6.55(2H.d,J ss 8.8Hz),6.79-6.85(2H l m) ( 7.58(1H,dd,J=1.4Hz,8.4Hz),7.64 
(1 H.dd, J= 1 .4Hz,8.4Hz), 7.70(1 H,s),7.84(1 H,d,J=8.4Hz) t 7.B6(1 H,d, J=8.4Hz) ,8.1 5( 1 H,s) 


30 


NMR(CDa 3 )5:1.26(3H l t.Ja7.4Hz) l 1.35(4H l s) l 1.41(5H l s) > 1.86-1.95(2H f m^ 

),2.64(2H t t l J«6.6Hz).3.20-3.26{1H i m),3^3.35(1H I m),3.47-3.56(6H,m) ( 4.15(2H,q l J=7^^ 
Hz),5.O0(2H,s),6.57(2H,d,J=8.8Hz), 6.63-6.68(2H,m),7.58(1H,dd l J=1.5Hz,8.5Hz),7.59(lH, 
ddJ=1.5Hz,8.5Hz)7.69(1H.s).7.82(1H.d,J=8.5Hz).7.88(1H.dJ=8.5Hz).8.15 


31 


NMR(CDCl 3 )5:1.27(3H l t f J=7.2Hz) f 1.34(4H,s) f 1.40(5H,s),1.84-1.97(2H.m),3.17-3.35(2H.m), 
3.45-3.57(6H.m).3.98{2H.d,J=6.0Hz).4.18(2H,q,Js7.2Hz) > 4.85(1H,t,J=6.0Hz).4.98(2H,s). 
6 59(2H d J=9 OHz) 6 90-7 00f2H m) 7 56(1 H dd J=1 SHz.8 4H2^ 7 65f 1 H d J=9Hzl 
7.69(1H,s)782(1H i d,J=8.4Hz).7.87(1H l d,J=8.4Hz).8.15(1H.s) 


32 


NMR(CDCI 3 ) 5 :1.38(3H,U=7.3Hz),1.45(5H.s).1.47(4H,s),1 .84- 1. 96(2 H.m). 2.21 (3H,s),2.94- 
3.06(4H,m),3.47-3.60(4H,m),3.93(2H,s).4.34(2H^ 
).7.13-7.18(3H t m),7.56-7.61(1H,m)J.82-7.88(2H,m) i 8.12(1H.s) 


oo 


NMR(CDCI 3 )<5 :1.38(3H,tJ=7.2Hz) 1 1.45(9H,br),1.92-2.02(2H,m),3.08-3.14(4H,m),3.49-3.61 
(4H,rn) f 4.04(2H l s) t 4.35(2H,q l J=7.2Hz) t 5.03(2H,s) f 6.94(1H,d t J= s 8.5Hz),7.17(1H,dd,J*2.2Hz 
( 8.5Hz) f 7.43-7.47(2H,m),7.57(TH,dd l J=1.5Hz,8.5Hz) f 7.64-7.68(1H i m) l 7.827.90(2H,m) i 
8.14(1 H f s) 


34 


NMR(CDCl 3 ) 6 :1 .39-1 .42(1 2H,m) .1 .78<3H,s),1 .86-1 .95(2H,m).3.1 8-3.27(2H,m) ,3.45-3.56 
(6H,m),4.00(1H,d,J=14Hz),4.18(1H.d,J=14Hz) f 4.34(2H,q>7.0Hz),4.62(1H,d l J=14 
5.19(1 H,d.J=14Hz),6.34(1H,d ( J=2.7Hz).6.54(1H l d,J=2.7Hz,8.8Hz),7.55-7.61(2H f m),7.67 
(lH,dd,J=1.5Hz,8.4Hz),7.69(1H.d I J=1.5Hz),7.82(1H,d,J=8.4Hz),7.88(1H,d,J=8.4Hz), 
8.10(1 H.s) 


35 


NMR(CDCI 3 )a:1.29-1.36(7H l rn),1.41(5H,s) ) 1.86-1.94(2H,m) r 3.17-3.32(2H,m)^^ 
(6H.m),3.83(3H,s).4.08(2H,d.J=15.8Hz).4.26^ 

(lH,dd l J=3.3Hz,8.8Hz),6.96-7.02(2H.m),7.10(1H,d.J==3.3Hz),7.58(1H.dd,J=1.4Hz.8.4Hz), 
7.68-7.73(1H.m).7.82(1H.d.J=8.5HzK7.88(1H.dJ=8.5Hz).8.12(1H.s) 


36 


NMR(C0Cg o :1 .26(3H,U=7.2Hz) ( 1.36(4H,s) 1 1 .41 (5H.s),1 .85-1.97(2H,m) ( 3.22-3.38(2H,m) f 
3.47-3.60(6H l m),4.19(2H,q,J=7.2Hz),4.96(2H,s),6.61(2H.d,J=9.0Hz) l 6.77(1H l ^ 
J=8.4Hz)7.58(lH,dd,J=1.8Hz f 8.4Hz),7.63-7.70(2H,m),7.83(1H,d,J=9.0Hz) t 7.89(1H,d l 
J=8.4Hz),8.14(1H,s) 


37 


NMR(CDCI 3 ) 6 :1.34(4H,s),1 .39(3H,t,J=7.4Hz),1 .40(5H,s),1 . 83- 1.94(2H,m), 3. 32-3.45 (6H.m), 
3.49-3.57(2H,m),4.04(2H f s),4.35(2H,q,J=^ 

(2H,m),7.58(1H,dd,J=1.9Hz.8.5Hz),7.64-7.68(2H,m),7.84(1H,d,J=8.4Hz),7.87(lH,d,J=8.4 
HZ),8.14(1H,S) 



27 
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Table 13 







Mi. 


Pi ATA — — — - — — — — - 


5 




38 


NMR(<^y5:1.34-1.41(12H.m),1.84-1.91(2H,m).320-3.34(2H,m).3.48-3.61(4H.m) > 3.68- 

3./Z(2M,m),4.06(2H,s).4.3S(2H,q.J=6.9Hz).5.00(2H,s),6.36{1H,d.J=9.2Hz).7.27-7.39 

(1H.m),7.S8(1H,dd.J s 1.7Hz,8.6Hz).7.65-7.70(2H l m).7.8S(1H.d,J=8.1Hz),7.88{1H.dJ=8.1 
Hz).8.13-8.15(2H.m) 


10 




39 


NMR(CDCy5:1.24(3H.t.J=7.2Hz).1.30(9H,s),1.38(9H.s),1.e2-1.94{2H.m) l 3.14-3.31(2H"m)."'" 
3.44-3.54(6H.m).4.08(2H.s).4.16(2H.q.J=7.2Hz).5.16(2H.s).6.52(2H.d.J=9.0Hz).7.01-7.07 
(2H.m),7.56(lH,dd.J=1 .9Hz.9.0Hz),7.65-7.70(2H.m).7.81-7.89(2H,m).8.12(1 H s) 




Table 


14 


15 






NC Y^ n S0 '* CH » 

V 


20 




Rf. 


DATA 






40 


NMR(CDC!J 5 :1 .35($,4H),1.41(s,5H).1 .87-1 .97(m.2H),2.98(s,3H),3.1 8-3.27(m,1H) ,3.27-3.36 
(mJH);3.4a-3.6O(m ( 6H)A93(s,2H),6.6O0^^ 
7.54-7.57(m.2H).7.B5fs.1H) 


25 


Table 


15 






Ex 


DATA " ~ 


30 




1 


NMR(DMSO-dJ 6 :1.80-1.90(2H l m),3.05(3H,s),3.42-3.46(2H mi 3 56-3 63 (2H m\ 3 85-3 on 
(4H.m),4.97(2H,s),6.66(2H,d,J=9.2H2)J.02.7.11(2H l m),7.15(2H,d l J==9.2Hz) i 7.62 
(1 H.dd,J=1 .9Hz.8.8Hz).7.79(1 H,dd.J=1 .9Hz,8.8Hz).7.91 (1 H,s),8.00(1 H,d, J=8.8Hz). 
8.10(1H.d.J s 8.8Hz).8.12-8.17(2H.m).8.46{1H.5).9.19{3H.br).9.46(2Kbr) 


35 




2 


NMR(DMSO-dJ 6 :1.27(3H,t f J=6.8Hz),1.82-1.89(2H t m),3.42-3.46(2H m) 3 60-3 63f4H m) 
3.83-3.86(2H,m).4.24(2H.q,J=6.8H^ 

(2H,m),7.15(2H,d,J=9.2Hz),7.60(1 H.dd, J*1 .6Hz,8.8Hz),7.82<1 H,dd,J= 1 .eHz.S.SHzJJ.Sg 

(1W.0U1H,dJ=8.8Hz),8.1^^ 

9.52(2H,s) f 1 3.68(1 H.br) 






3 


NMR(DMSO^0:1.81-1.88(2H,m),3.21(2H^^ 

3.84.3.86(2H,m),4.99(2H.S) l 6.69(2H ( d i J=9.2Hz),6.93(2H l d,J=9.2Hz).7.02-7.10(2H,m), 

7.57(1H,dd l J=1.6Hz,8.4Hz),7.82{1H,dd,J«1.6Hz,8.4Hz),7.87(1H,s),8.02{lH,dJ=8.4Hz), 

8.12(1H,dJ=8.4Hz}.8J3-8.17(2H.m),8.45(1H.S),9.29(2H,s).9.53(2H,s),13.66(1H,lx) 


40 




4 


NMR(DMSO-dJd:1.83-1.89(2H,m),3.42-3.45^ 

4^2(2H,S),4.98(2H,s) l 6.69(2H l d i J=8.8Hz),7.03-7.09(2H i m) f 7.15(2H t d,J=8.8Hz),7.61 
(1 H.dd,J= 1 .6Hz,8.4Hz)J.83(1 H.dd, J=1 .6Hz.8.4Hz) ,7.89(1H,S),8.01 (1 H,d,J=B.4Hz) , 
8.1inH,d,J=8.4Hz).8.12-8.15(2H,m).8.50(1H,s) l 9.37(2H.s).9.55(2H l s),13.76(1H,br) 


45 




5 


NMR(DMSOKy (5:1. 82-1 .89(2Hjn)^ 

(2H f m) > 4.99(2H J s),6.70(2H l d,J=B.8Hz).6.95{2H.d f J=8.8H^ f 7.02-7.09(2H.m),7.58 
(1 H,dd,J= 1 .6Hz,6.4Hz) t 7.84<1 H t dd,J=1 .6Hz,8.4Hz) ,7.90(1 H,s),8.02(1 H,d,J=8.8Hz) , 
8.11.8.16(3H,m),8.48(1H.s).9.39(2H,s).9.58(2H l s).13.80(1H t br) 


50 




6 


NMRfDMSO-dJ 6 :1.27(3H J t,J=7.0Hz) I 2.01-2.07(2H,m),3.03-3.06(2H,m) t 3.1 1-3.15(2H,m). 1 

3.41{2H,W=6.0Hz) i 3.62-3.65(2H,m),4.24(2H,q,J^7.0Hz),4.36(2H,s),5.01(2H,s),6.68(2H 

J=92Hz),7.20(2H,d,J-9.2Hz).7.66(1 H,dd,J«1 .7Hz,8,6Hz), 7.82(1 H.dd, J«1 .7Hz,8.6Hz),7.90 

(1H l s) t 8.02(lH ( d.J=8.6Hz),8.10{1H,d,J=8.6Hz) l 8.49(1H,s),9.27{2H,br},9.31(2H,s) i 9.52 
(2H,s) 
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Table 16 



Ex 


DATA 


7 


NMRfDMSO-dg) d :1 .24(3H,U=7.0Hz),2.01 -2.08(2H,m),2.99-3.06(2H,rn),3.08-3. 15(2H,m), 
3.34-3.42(2H.m) t 3.59-3.65(2H,m),3.81(2K^ 

(2H l d l J=9.0H2)7.16(2H,d,J=9.0H2)J.66(1H.dd,J=1.5Hz t 8.4Hz) f 7.81(1H l dd,J=1.5H2. 
8.4Hz) I 7.88(1H > s),7.96-8.01(2H l m) l 8.08(1H,d,J=8.8Hz),8.45(1H i s).9.42(4H t br),9.53(2H,br) 


8 


NMR(DMSO-d 6 )a:1.16(3H < t l J=7.0Hz} t 2.02-2.09(2H,m),3.01-3.06(2H f m).3J0-3.15(2H > m) ( 
3.28(2H,s) I 343(2HXJ=7.0Hz) ( 3.63-3.67(2H,n) ( 4 < 04{2H,q,J=7.0Hz) ( 5.03(2H,s),6.69(2H I d^ 
J=9JHz)7.00(2H,d,J^JHz)J.63(1H f ddJ=1.6Hz,9.6Hz).7.81(1H,dd l J=:1.6Hz,8.6Hz) i 7.87 
(1H.s),8.W(1H.d.J=8.6Hz),8.120 


9 


NMR(DMSO-ds) 6 :1 .18(3H a U*7.0Hz),1. 89- 1.96(2H,m),2.35(2H t t,J=7.0Hz) > 2.53(2H.t t 
J=7.0Hz),2.89(2H ( t t J«5.6Hz),3.02(2H,t l J=5.2Hz).3.44{2R.tJ«6.2Hz),3.56(2H # U=5.2Hz}, 
4.06(2H,q,J=7.OHz) l 4.99(2H l s),6.67{2H,d,J=9.2Hz),6.99(2H l d ( J=9.2Hz) t 7.61(1H,dd, 
J=1.6Hz, 8.2Hz)7.79{1H.dd.J=1.6Hz.8 2Hz) .7.84(1 H,s) t 8.01(1H,d,J=8.6Hz).8.11(lH,d ( 
J=8.6Hz),8.44(1 H.s).9.52(6H.br) 


10 


NMR(DMSO-dJ 6 :1 .26(3H,t,J=7.0Hz),1 .95-2.04 (2H,m), 2. 21 (3H,s),3.02(2H,t,J=5.5Hz). 
3.16-3.26(6H,m),4.23{2H,q,J=7.0Hz) l 4.41(2H,s) f 5.06(2H,s),7.02(1H.d.J=8.8Hz).7.17 
(1H,ddJ=2.4Hz,8.8Hz)7.28(lH,d,J=2.4H2), 7.64-7.68(1 H t m)7.80-7.84(1H,m).7.93{1H.s). . 
8.02(1 H.d.J=8.5Hz).8.10(1H.dJ=8.5Hz).8.49(1H.s).9.34(2H,br),9.41(2H.br),9.54(2H,br) 


11 


NMR(DMSO-d*) 6 :1 26f3H LJ=7 0Hz) 2 03-2 10(2H m) 3 13-3 22(4H rr\) 3 27f2H t J=6 8Hz) 
3.42-3.46(2H,m) l 4.23(2H,q l J=7.0Hz),4.45(2H.s) l 5.06(2H t s) l 6.84-6.89(1H,rn) t 7.11(1H l dd, 
J=:2.8Hz.9.2Hz) t 7.28(1H l dd l J=2.8Hz,14.4Hz),7.66(1H,dd l J=1.6Hz.8.8Hz).7.80(1H ( dd, 
J=1.6Hz,8.8Hz) t 7.94(1H l s) f 8.02(lH ( d.J=8.8Hz),8.10(1H > d,J=8.8Hz),8.48(1H f s),9.15 
(2H.br}.9.23(2H,s),9.49(2H,s) 


12 


NMRfDMSOda) <5 :1 .24(3H,U=7.3Hz).2.D0-2.03(2H,m) 1 3. 1 4-3.28 (6H,ro), 331 -3.36 (2H.m), 

,7.53{1H l d l J=2.3Hz),7.64-7.68(1H,m),782(1H t dd,J=1.9Hz.8.5Hz),7.94(1H l s).8.03(1H,d, 
J=8.5Hz),8.10(1H,d t J-8.5Hz),8.49(1H^).9.32(4H,br).9.51(2H,br) 


13 


NMR(DMSO-dJd:1.26(3H,t,J=7.0^ 

(2H,m),3.40-3.46(2H,m) l 3.63-3.71(2H f m),4.24(2H,q,J=7.0Hz),4.32(1H.d.J=14.3Hz),4.52 
(1H d J=14 3Hz) 4 68HH d J=14 3Hz) 5.1 2(1 H d J=14 3Hz) 6 47MH d J=2 7Hz) 6 65(1 H. 
dd.J=2.7Hz.8.8Hz).7.38(1 H,d,J=8.8Hz).7.64(1 H,dd.J= 1 .6Hz,8.4Hz). 7.80(1 H.s),7.84{1 H.dd, 
J=1.6Hz < 8.4Hz) l 8.02(1H,d,J=8.4Hz) l B.11(lH,d t J=8.4Hz) i 8.47(1H l s).9.40(4H ) br),9.55 
(2H.br) 


14 


NMR(DMSO-dJ d :2.01-2.09(2H,m),3.03-3.10(2H,rn),3.1 1-3.19(2H.m),3.41-3.48(2H.m),3.65- 
3.70(2H.m) I 3.71(3H.s).3.72(3H.s),4.39(2H,d.J s =4.8Hz).4.97(2H,br) l 6.85(1H.dd.J=2.9Hz,8.8 
Hz),6.97(1H.d.J=2.9Hz).7.19(1H.d,J=8.8Hz).7.71(1H.dd.J=1.5Hz,8.4Hz).7.82(1H t dd,J=1.S 
Hz,8.4Hz),7.88(1H,s) l 8.01{1H t d.J*8.4Hz) f 8.10(1H,d,J=8.4Hz) ( 8.45(lH,s) t 9.28(4H.br),9.52 
(2H,br) 


15 


^R(DMSO-d 6 )d:1.27(3H,t.J=7.2Hz).1.92-2.04(2H t m).3.08-3.18(4H.fn).a 

3.8V3.85(2H.m),4.24(2H,q,J=7.2Hz)A47(2H^) l 5.04(2H f s),6.68(1H,dJ=8.8Hz) r 7.60 

(1H,d,J=8.8Hz).7.67(1H.dd,J=1.6Hz,8.8Hz).7.81{1H l dd < J=1.6Hz,8.4Hz),7.95(1H l s) f 

8.02-8.06(2H.rn).8.11(1H,d,J=8.8Hz) l 8.48(1H.s),8.98(2H.br),9.15(2Ks).9.46(2H.s) 


16 


NMR(DMSO^Jd:1.77-1.87(2H.m).2.01(1.8H.s),2.24(1.2H,s),3.09(3H,s),3.44-3.76(8H,m) t 
4.98{2H l s) l 6.65-6.73{2H,m),7.1 6-7.23 (2H.m) .7.63-7.68(1 H.m) ,7.78-7.84(1 H.m).7.89-7.93 
(1H,m)7.99-8.04(1H^) ,8.09(1 H,d^ 
(0.4H t s),9.24-9.32(3Km),9.51(2H,s) 


17 


NMRpMSO-dJ 6 :1 .78-1 .87(5H l m),2.01(2H,s) i 2^5(1H,s).3.48-3.88(8H.m) .4.99 (2H.S).6.68- 
6.75(2H l m).6.95-7.03(2H.m) ,7.55-7.61 (1H f m),7.79-7.87(2H.m) I 7.99-8.04(1H,m) f 8.1 1 (1 H.d, 
J=8.9Hz) l 8.49(0.3H 1 s).8.53(0.7H,s).8.64(0.7H.s).878(0.3H 1 S).9.27-9.35(3H.m).9.50-9.56 
(2H.S) 

MS(m/z):457(M-2HC1+l)* 



29 
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Table 17 





Ex 


DATA 


5 


18 


NMRpMSO-dJ 6:1. 82-1 .88(2H,m},2^^ 

(2H,br),7.13-7.20(3H,m) ( 7.71 (1H.d ( J=8.6Hz),7.81- 7.86(1 H,m),7.91 (1H,d,J:=8.6Hz),8.00 
(1H,d,J=8.6Hz),8.02(1H,dJ=8.6Hz)J.06-8.11(1H l m) l 8.74(1H ) s),9.49(4H l br),9.63(2H l br) 


10 


19 


NMR(DMSO-dg) <5 :1^8(3H,t l J=7.0Hz)J78-1.85{2H,m),2.07(1.8H l s) l 2.33{1.2H,s),3.45-3.59 
(5H,m),3.63-374(3H,m),4.15(2H^^ 

7.06-7.1 0(2H,m) ,7.82-7.65(1 H,m),7.81-7.84(1 H,m),7.91 (1 H.s), 8.02-8.05(1 H,m),8.11 

(1H,d l J=8.6Hz) ( 8.49(0.4H.s) l 8.52(0.6H l s),8.67(0.6H,s) i 8.80(0.4H l s),9.31(2H,s),9.38(lH r s) t 

9.53(0.8H,s),9.54(1.2H,s)J1.44(1H,s) 


15 


20 


NMR(DMSO-ds) 6 :1.21 (3H,t,J:=7.0Hz),1. 79-1. 9O(2H,m),2.09(2H,s) ,2.26(1 H,s) ,3.40-3.80 
(10H,m).4.11(2H,q,J=7.0Hz)A94(2^ 
670-6.77(2H,m) t 6.97-7.04(2H f m)J.^ 

(1H t d t J=8.6Hz),8.44(0.7H i s),8.48(0.3H,s),8.62(0.7H t s),8.75(0.3H.s).9.22(2H,s) # 9.33(1H.s), 
9.46-9.53(2H,m) 


20 


21 


NMR(DMSO-d.) 6 '1 13(3H t J=7 OHz) 1 78-1 90f2H m) 2 07f2H si 2 28M H s. 3 48-3 83 
(8H,m).4.01(2H l q t J=7.5Hz) > 4.95-5:01(2H f m) r 6.77(2H i d,J=8.6Hz) l 6.96-7.06(2H t m), 
7.56-7.62(1 H,m),7.82-7.91 (2H 1 m),7;99-8.05(lH.m) f 8.1 1<1H,d.J=8.6Hz).8.49-8.64(2H.m), 
8.79(0.7H,s),8.95(0.3H l S).9.44(2H.s) 1 9.54(1H,s).9.59-9.66(2H.m) 


25 


22 


NMRlDMSO-dJ (5 :1 25-1 .29(3H,m),1. 79-1 .85(2H,m).2.03(2H,s), 2.25(1 H ( s) t 3.47-3.75(8H,m) I 

, 7.82(1 H,d,J=8.8Hz),7.90(1 H,s),8.03{1 H.dd, J*4.0Hz,8.8Hz),8. 1 0(1 H,d. J=8.8Hz),8.49 
(0.4H l s) t 8.51(0.6H,S) l 8.64(0.6H,s) I 8.76(0.4H,s) f 9.29(2H l s),9.33(1H f s) l 9.53(2H,s) 
MS(m/z):565(M-2Ha+ir 


30 


23 


NMRfDMSO-dJ 5 :1 .22(3H,t,J*7.0Hz),1. 80-1 . 86(2H,m), 2.01 (2H.s), 2.25(1 H,s) ,3.49-3. 54 
(6H,m).3.66(2H,s).3.71-3.82(2H,m).4.13(2H,q,J=7.0Hz).4.90(2H,s),6.66-6.75(2H,m) > 7.16- 

7 OH m\ 7 C7/1 H rrri 7 P9.7 m\ ft flfl ft i 1 WU m\ a C1/1U M Q "7/! /1 u Q 4*3 

(4H,br).9.62(2H,br) j 
MS(m/z):580(M-2Ha+l)* 


35 


24 


NMR(DMSO-d 6 ) 0 :1 .1 3-1 . 1 8(3H,m), 1 .78-1 .85{2H.m).2.03(2H,s),2.25{1 H,s),3.26(1.4H,s),3.28 
(0.6H l s),3.48-3.54(4H,m),3.58-3.72(4H l m) l 4.00-4.07(2H,rn) f 5.02(2H,s) t 6.69-6.73(2H,m), 
6 69-7 01 (2H m) 7 60-7 631*1 H m\ 7 80-7 83/1 H rrrt 7 ftfifO 7H el 7 BR/f) 3H *1 R 04M H d 
J=8.4Hz),8.12(1H,d,J=8.4Hz) l 8.45(0.3H l s),8.48(0.7H i s),8.60(0.7H.bs),8.74(0.3H,bs),9.24 
(2H t br).9.28{1H,br) ( 9.52[2H,s) 

MS(nVz):529(M-2Ha+ir 


40 


25 


NMR(DMSCKJ 6 )<5:1.18(3H^J=7.0Hz)J.81-1.86(2H l m) l 2.01(2H l s),2.25{1H,s) ( 2.2^^^ 
(2H,m).2.52-2.57(2H,m),3.50-3.56(3H,m),3.58^ 
(2H,q l J=7.0Hz),4.99(2H,s) l 671-676(2^ 

(2H t m),8.02(1 H,d,J=8.6Hz),8.1 1 (1H ( d f J=8.6Hz),8.46(0.3H l s) l 8.49(0.7H,s),8.62(0.7H,s). 
8.76(0.3H.s) f 9.27(2H I S).9.37(1H > s).9.52(2H,s) 


45 


26 


NMR(DMSO-dJ 6 :1 .26(3H,t l J=7.0Hz},1 .86-1 .97(2H,m) ,2. 14-2.21 (3H,brs) l 2.27(2H,s),2.34 
(1H,s).2.97-3.03(2H,br),3.10-3.17^ 
(2H>s),5.07(2H,s),6.96-7.04{1H,m)7.^ 

(1H f dd,J=1.4Hz.8.4Hz),7.85(lH f dd,J=1.4Hz.8.4Hz),7.93(1H t s) i 8.03(1H,dJ=8.6Hz) ( 
8.09(lH,d.J=8.6Hz).8.53(1H,s).8.78(0.6H.s) l 8.85(0.4H,s),9.44(3H t s).9.61(2H,s) 


50 


27 


NMRfDMSO-dg) 6 :1 .24(3H t t,J=7.0Hz),1.90-2.00(2H f rn) t 2.25(2H,s),2.32(1 H.s) ,3.09-3. 18 
(2H.m),3.20-3.40(2H.m),3.64-3.74(4^ 

(0.4H,d i J=8.8Hz)J.14(0.6H ( d,J*8.8Hz),7.33(lH,ddJ=r2.5H2,8.8H2) i 7.54(lH i d t J^ 
7.64-7.68(1 H,m),7.83(1 H.dd,J=1 .8Hz,8.4Hz) ,7.94(1 H.s),8.03(1 H.d,J=8.5Hz),8.1 0 
{lH l d,J=8.5Hz),8.51(1H,s),8.74(0.6H f s),8.77(0.4H.s) l 9.37(3H.br),9.56(2H,br) 
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Table 18 





Ex 


DATA 


5 


28 


NMR(DMSO-d«)6:1.27(3H,U=7.5W 

4.54(1H ( d l J=14.0Hz),5.13(2H.d,J=:14.0H2),6.54(1H,br) i 6.69(1H,br) ( 7.37-7.40(1H i m) ( 
7.58-7.63(1 H.m}.7.78(1H.s) I 7.8e-7.92(1H l m) I 8.02-8.06(1H i m) l 8.09-8.U(1H,m) ,8.47(1 H,S), 
8.57(0.6H,S) l 8.79(0.4H t s).9.48(2H,s).9.56(1H.br),9.67(2H.s) 


10 


29 


NMRlDMSO-d-J $ :1 .82(2H,br),2.1 \ (2H,s),2.27(1 H,s),3.51 -3.59(8H,rn),372(6H,s) f 4.43{2H,br) 
4.91(1H.d.J=14.5Hz).5.13(1H.d < J=14.5H2),6.86-6.92(1H l m),6.99(1H,br) t 7.14 
(1H t d,J=9.1H2) l 7.18(1H,d,J=9.1H2) l 7.66-7.74(1H,rn),7.87(1H f bf),8.00-8.04(1H,m), 
8.08-8.14(1H l m),8.54(1H,s) l 8.84(O.6H,s),8.93(0.4H.s),9.47(2H,s).9.55(1H,br),9.75(2H.br) 


15 


30 


NMRtDMSO-dfi) 6 :1 .78-1.84(2H,m) l 2.03(2H,s).2.25(1H l s) t 3.28(1.3H,s) i 3.30(0.7H,s), 
3.49-3.55(4H,m),3.57(lH,s).3.58{2H.s},3.60-3.75(4H,m),5.01(2H > s),6.70-6.73(2H l m), 
6.96-7.00(2H,m) l 7.57-7.62(1H,m).7.81-7.91(2H.m),8.04(lH,d t J s5 8.6Hz) l 8.12(1H > d. 
J=8.6H2).8-47(0.3H,s).8.51(0.7H,s).8.65(0.7H.S),8.80(0-3H.s).930(3H.br),9.55(2H,s) 


20 


31 


NMRfDMSO-dJ 6 :1 .82-1 .89(2H,m>.2.09(1 .5H,s).228(1 .5H.s).3.29-3.35(2H.m) .3.39-3.42 
(lH.rn).3.47-3.50(1H.m}.3.60-370(3H l m).3.72-3.78(1H f m),4.33(2H.s).5.05(2H f s) f 6.86- 
6.92(1H,m)J.08.7.12(1H,m)7.25-7.29(1H l m) l 7.66(1H l dd,J=1.6H2 f B.6H2),7.83(lH,d l J=8._6 
H2),7.93(1H l s),8.03(lH t dJ=8.6H2) l 8.10(1H l d,J=8.6Hz},8.51(1H,s),873(1H l br).9.33(3H I ^ 
.9.53(2H,s) 


25 


32 


NMR(OMSO-dj5:1.79-1.83(2H I m),2.12(1.8H f s) l 2.25(1.2H.s).3.53-3.60(2H,m),3.64«3.70 
(3H t m),373-3.B2(2H,m). 3.84-3.88(1 H.m).4.39(2H,s) ,5.04 (2H,s) .6.79-6. 86(1 H,m),7-64- 
7.69(2H.m),7.84(1H,dd,J=2.0Hz,10.2Hz^^^ 

,8.53(0.6H.s).8.54(0.4H i s) f 8.73(0.6H.s),8.82(0.4H > s),9.36(2H,s) f 9.41(0.4H ( s).9.43(0.6H,s), 
9.57(2H,s) 
MS(m/zy.538(M-2HCl+iy 


30 


33 


NMR(DMSO-d.) o :1 .79-1. 86(2H,m),2.03(2H 1 s). 2.26(1 H,s), 3.49-379(8H,m).4.26(2H,s).5.00 
(1.4H.s).5.01(0.6H.s).6.7(^674(2H,m).7.18-7.22(2H.m).7.63-7.67(2H.rn) > 7.84-7.90(1 H.m) 
,8.02(0.3H.d I J=8.4H2).8.03(07H,d.J=8.4Hz).8.10{1H.d,J=84Hz).8.54(0.3H,S).8.57 
(07H.s).875(0.7H 1 s) f 8.92(0.3H.s).9.45(2H.S).9.48(1 H.s),9.62(0.6H.s).9.63(1 .4H,s) 

MSCm^):537(M-2Ha+ir 


35 


34 


NMR(DMSO-de) 6 :1. 80- 1.87(2H,m). 2.01 (2H,s), 2.25(1 H.s), 3 48-3 .56(4H,m). 3. 63-3.71 (2H.m), 
373(2H 1 s).375-379(2H.m).4.89(2H,5),676-6.84(2H,m), 7.13-7.20(2H,rn).7.6S(1H,dd,J» 
3.8HZ.8. 1 Hz), 7.82-7.94 (3H.m}.8.01 (1 H,d,J=8.1 Hz) .8.08(1 H,d, Js8.6Hz), 8.65(1 H f s),9.42 
(4H,br),9.61 (2H.br) 




35 


NMRpMSO-dJ 6 :1. 78-1. 86(2H.m).2.03(2H,s) .2.25(1 H.s). 3.17(1 .4H.s),3.19(0.6H,s). 

3.49-3.55(4H,m) ( 3.59-3.74(4H.rn),5.02(2H.s),670-674(2H.fTi).6.97-7.02(2H.m),7.60-7.62 

(1H,m)778-7.83(1H t m)7.90(07H.s) t 7.92(0.3H,s).8.03(lH l d ( J=8.8Hz).8.12(1H i d.J^ 

.8.45(0.7H.s) > 8.48(0.7H.s).8.61(0.7H.s),875f0.3H.s).9.27(3H.br).9.53{2H,S) 


40 
45 


36 


NMR(DMSO-d B )<5:1.80-1.82(2H,m).2.04(2H.s).2.25(1H i s),2.26-2.33(2H f m).2.46-2.52p^ 
3.48-37S(8H.m)A99(2H.s).671-674(2H,m),6^ 

(1H t m).7.86(lH.bf),8.00(1H.d.J=9.2Hz). 8.12(1H.d.J=9.2Hz),8.44(0.3H,S).8.45(07H f s). 
8.53(07H,br).8.65(0.3H i br).9.17(3H.br),9.47(2H l s) > 
MSfm^):515(M-2Ha+ir 


37 


NNInfDMSO-dJ 0 .i.78-1.92(2n,m),2.0B(2H,S) l 2.33(in,SJ f 3^ 

570-5.90(1 H t m) l 6.78(2H t d.J=7.5Hz),6.987.07(2H ? m) f 7.62(1H,d.J=8.5Hz),7.80-7.87 

(2H,m),7.98-8.04(1H,rn),8.l0(1Kd^ 

(0.3H.s).9.39{2H.S) l 9.49(1H.s).9.54-9.62(2H.m) 


50 


38 


NMR(DMSO-deJ 5:1. 86-1 .96(2H,m),2.18(3H^ 

(2H,br),3.66-371 (4H,m),4.29(2H,br) ,5.06(2H,s) ,6.98-7.02(1 H,m) t 7.1 9(1 H f d,J=6.0Hz).7.29 

(1H f br) I 7-66(1H,d l J=8.8Hz)7.82(lH,dd,J=1.6HZ,8.8Hz)7.94(1H.S) t 8.02(1H i d,J=8.8Hz), 

8.09(1H.d.J=8.8H2).8.51(lH.5).870(0.6H.s) 1 876(0.4H l S).9.35(3H.s) f 9.54(2H.s) 
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Table 19 





Ex 


DATA 


5 




(2H,br),4.91 (1 H,d, J=1 4.5Hz),5.1 3(1 H,d,J=1 4.5Hz),6.86-6.92{1 H,m),6.99(1 H.br),7.1 4 
(lH ( d > J=9.lH2)J.18(lH I d>9.1H2)7.66.7J4(1H,m)7.87(1H ( br) l 8.00-8.04(1H,m) f 
8.08-8.1 4(1 H,m),8.54(1H,s),8.84(0.6^^ 


10 


40 


NMH(DMSLKy 0 .1.99-2.0o(2n,m} 1 3.03-3.0o(2n,m),3.12^ (2H l t 1 J=6.0Hz) f 
3.61-3.65{2H.m),4.23(2H.s).5.01(2H,s) > 6.68(2H l d.J=9.1Hz) l 7.21(2H f d ( J=9.1Hz).7.66 
(1H t dd l J=1.6Hz,8.6Hz),7.79-7 .82(1H l m),7.91(1H.s} I 8.02(1H l d i Ja8.6H2).8.10 
(1H,d.J=8.6Hz).8.47(1H,s),9.12(2H f br),9.23(2H.br),9.48(2H,s) 


15 


41 


NMR(DMSOd fi ) d :2.01-2.07(2H,m),3.03-3.08(2H,m) l 3.1 2-3.1 6(2H l m),3.20(2H,s) ,3.43 
{2H,W=5.9Hz) l 3.63-3.67(2H,m) l 5.03(2H ( s),6.70(2H l d l J s =9.2Hz)7.02(2H.d,J==9.2Hz).7.63 
(1H,dd>1.6Hz,8.6Hz)7.81(1H,dd,^ 
(1H t dJ=8.6Hz),8.44(1H t s),9.16(2H.br),9.23(2H.s),9.50(2H,s) 


20 


42 


NMR(DMSO-ds) 6 :2.00-2.06(2H,m) l 2.32(2H,t.J=6.4Hz) i 2.51(2H l U=6.4Hz).3.06-3.1 1(2H,m), 
3.15-3.19(2H,m),3.40-346(2H,m)^ 

(2H ( dJ=8.8Hz) f 7.58(1H t dd l Js1.6Hz,8.6Hz).7.78(lH,dd t J=1.6Hz,8.6Hz) ,7.86(1 H,S),8.00 
(lH ( d t J=8.6Hz),8.11(1H,d,J=8.6Hz),8.43(1H t s),8.93(2H,br) t 9.12(2H l s) ( 9.45(2H,s) 


25 


43 


NMRpMSO-dJ 6 :1. 26(1 H,t l J=7.0Hz).1. 83-1. 89(2H,m),2.09(1.5H,s),2.29(1.5H,s),3.30-3.36 
(2H l m),a40-3.43(1H,m),3.47-3.51(1H,m),3.61-3.70(3H,m) l 3.76-3.60(1H l m),4.23 
(2H l qJ=7.0Hz).4.47(2H,s),5.06(2H l s) ( 6.87^.93(1H,m)J.07-7.11(1H r m)7.25-7^9(1H,m), 
7.65{1H.d,J=8.6^)J.84(1H,d.J=8.6Hz) t 7.93(1H,s).8.07(1H,d f J=8.0Hz) > 8.lO(1H.d. 
J=8.0Hz).8.52(0.5H.s),8.54(0.5H.s),8.80(0.5H f S) l 8.82(0.5H,s),9.41.9.46(3H.m),9.59(2H t br) 


30 


44 


NMR(DMSO-dJ 6 :1.24-1.28(3H l m)J.78-1.85(2H l m),2.12(18H i S),2.25(1.2H,s),3.53-3.61 
{2H,m),3.64-3.70(3H,m),3.74-3.81(2H^ 

5.04(2H l s) t 6.78-6.86(1H i m),7.64-7.68(2H,m) l 7.84(1H,d l J=8.6Hz),7.93(1H l s),8.02-8.06 

(2H,m) t 8.12(1H t d l J=8.6Hz) r 8.53(0.6H l s),8.S5(0.4H,s),8.75(0.6H i bf),8.84(0.4H f br) t 

9.34-9.46{3H,m),9.58(2Hbr) 


35 


45 


NMR(DMSO-da) 5 :2.01 -2.07 (2H,m).3.02-3.07 (4H,m),3.1 V3.1 6(2H,m),3.41 -3.45(2H,m) ,3.64* 
3.67(2H.rn),5.03(2H l s).6.69(2H l t t J=9.3Hz) l 6.95(1H l s),7.04(2H,d,J«9.3Hz) l 7.39(1H l s),7.64 
(1H t dd,J=1.2Hz,8.8Hz)7-80(1H l dd > J=1.2Hz,8.4Hz).7.94(1H.s) < 8.02(1H f d t J=8.4Hz),8.14 
(1 H.d,J=8.8Hz),8.43(1H.s),9.17(2H.s).9.23(2H.s).9.51 (2H,s) 


46 


NMR{DMSO«dJo:0.99(3H,t,J=3.0Hz)^ 

3.63-3.67(2H,m).5.02(2H.s).6.68(2H,d.J=9.0Hz),7.02(2H l d i J=9.0Hz) f 7.64(lH l dd.J=1.6Hz. 
8.0HZ).7.80(1 H.dd.J*1 .6Hz,8.8Hz).7.88-7.91 (2H.m).8.02(1 H.d. J=8.8Hz).8.13 
(1H.d.J=8.0Hz),8.43(1H.s).9.14-9.24(4H.m).9.50(2H,s) 


40 


47 


NMR(DMSO-dJ 6 :0.83(3HxJ=6.8Hz),0.98(3H.U=6.8Hz),1 .93-2.00(2H 1 m),2.88^92(2H,m), 
3.00-3.1 0(4H.m),3.18-3.42(6H,m),3.56-3.60^ 

5.99(2H l d l J=8.8Hz).7.70(1H t dd ( J=1.4Hz,8.3Hz),7.80(1H l dd,J=2.0Hz,8.8Hz),7.91(1H l s) > 
8.03(1H,d,Jx8.3Hz) f 8.12(1H,d.J=8.8Hz).8.41{1H,s) 


45 


48 


NMR(DMSO-dJ 6 :1.15(3H f t.J=6.8Hz),2.01-2.1 1 (2H,m),3.02-3.20(4H l m),3.39-3.45(2H,m). 
3.0Z-3.0 / (2n t niJ ,4. 1 1 (2n J=o.on2J t 4.99(2n 
7.60(1H,d>8.8Hz)7.82(1H.dJ^^^ 
J=8.3Hz).8.50(1H,s).9.22-9.37(4H.m),949-9.56(2H.s) 


50 


49 


NMR(OMSO-de) 5 :1.22(3H,t ,J=7.3Hz) ,2.03-2.1 1 (2H t m) f 3.00-3.15(4H,m),3.40-3.46(2H t m) f 
3.64-3.70(2H f m),4.11{2H,q,J=73Hz)A^ 
6.9B(2H,d,J=9.3Hz),7.14(1H.U^ 
8.8Hz) JJ9(1H,S)£.01(1H,(U^^^ 
9.51 (2H,s) 
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Ex 


DATA 


£ 


50 


NMR(DMSOd 6 ) o :2.02-2.l0(2H.m),3.03-3.09(2H l m) l 3.1 1 -3.18 (2H,m), 3.42-3.48 (2H,m) ,3.64- 
3.71 (2H,m).3.91 (2H.S).5.06^ 

(1H l dd,J=1.4H2 l 8.3Hz)J.81(1H ( dd l J=14H2 l 8.3Hz) l 7.91(1H,5).8.03(1H l d > J=8.3Hz),8.12 
(1H,d,J=8.3Hz),8.49(1H,s),9.29(4H.bf).9.53(2H.s) 


10 


51 


NMRtOMSO-dg) 6 :1.27(3H,t l J=7.2Hz) ( 2.04-2.16(1H,m),2.28-2.40(1H.m) t 2.71 (1.5H,s),2.72 
(1.5H,s)^.99-3.09(2H l m),3.26-3.42(4H l m) l 3.62-3.76(2H,m),4.25(2H l q,J=7.2Hz),4.36(2H,s) 
( 5.02(2H l S) t 6.67(2H,d,J=8.4Hz),7.22{2H,d l J=8.4Hz).7.67(1H p d,J=8.4Hz) l 7.83(1H l d l 
J=8.4Hz)7.90(1H.s),8.(B(1^^^ 
(2H.s),11.21(1H.s) 


15 


52 


NMR(DMSO-d 6 ) <5 :2.08-2.12{1H^ 

(5H t m) I 3.25-3.42(4H,m) f 3.62-3.76(2H l m).5.00(2H,s) l 6.65{2H,d,Jr8.8Hz) t 7.23 

(2H,d,J=8.8Hz) t 7.68(1H,dd l J=1.6Hz,8.4Hz) t 7.84(1H,d,J=8.0Hz),7.90(1H l s),8.01 

(1H I d.J=8.4Hz),8.09(1H.d,J=8.0Hz),3.54(1H,s),9.44(2H,s).9.61(2H.S),11.3O(lH.S) 


20 


53 


NMR(DMSO-d^G:1.29(3HXJ=7.2Hz)Z04-^ 

(1.5H,S) ( 2.99-3.09(2H,m),3.28-3.40(4H l m) ( 3.6^372(2H l m) i 4.24(2H t q,J=7.2Hz).5.14(2H i s) 
,6.68(2^^=8.8^)7.11(2^^=8.8^)7^^ 

8.4Hz) r 7.91(1H ( s),8.03(1H.d > J=8.4H2) I 8.10(1H i d I J=8.4Hz),8.49(1H,s),9.35(2H l s).9.55 
(2H.s).11.22(lH.s),11.41(1H,s) 


25 


54 


NMR(DMSO-d 6 )<5:2.04-2.12(1H l m).2.25-2.37(1H.m)^71(1.5H,s) t 2J2(1.5H,s) t 2.97-3^ 
(2H t m),3.25-3.42(4H > m) t 3.60-3.72(2H,rn).4.87{2H.s) 1 5.30-5.85(2H l br) l 6.62(2H l d,J«8.8Hz). 
7J7(2H,d,J=8.8Hz)7.73(1H;ddJ=1.6Hz^ 

7.99(1 H.d,J=8.8Hz),8.08(lH 1 d,J=8-8Hz).8.45(lH,s).9.34(2H.s).9.54(2H,s).1 1.1 6(1 H,S) 


30 


55 


NMRtDMSO-dJ <5:2.03-2.15(1H f m),2.28-2.38(1H ( m),2-67{3H i s),2.71{3H ( d.J=4.9H2) t 2.97. 
3.11(2H P m),3.22-3.46(4H,m).3.60-3.75(2H.m),4.S3(2H 4 s).6.62(2H.d t J=9^Hz}.7.17 
(2H f d l J=9.2Hz),7.67(1H,brd),7.82(1H I dd.J=1.8Hz,8.6Hz) ( 7.90(1H.br s),8.00 
(1H.d,J=8.6Hz),8.08(1H l d.J=8.6Hz),8.43{1H,s) > 9.35{2H,s) l 9.55(2H.s).11.16(1H,br s) 




56 


NMR(OMSO-dJ 6:2.02-2.16(lH.m),2.25-2.40(1H,m),2.71(3H l d.J=4.4Hz) l 2.78(6H.s) l 2.98- 
3.10(2H,m) l 3.24-3.48(4H 1 m),3.60-3.80(2H l m),5.00(2H,s),6.63(2H,d,J=8.8Hz).7.21 
(2H.d,J=8.8Hz) l 7.66(1H.dd l J*1.6Hz,8.4Hz),7.82(1H,dd.J=1.6Hz 1 8.4Hz) l 7.88(1H ( brs), 
8.01(1H.d,J=8.4Hz) t 8.09(1H,d.J=3.4Hz).8.49(1H^),9.34(2H,S),9.55(2H.s) 


35 


57 


NMRpMSO-d 6 ) 6 :O.B5-O.89(3H,m),1.23-1.30(5H,m},1 59- 1.72(2H,m) ,2.06-2. 13(1 H,m), 2.31 - 
2.41(1H,m).2.95-3.05(4H l rn) l 3.25-3.45(4H t m) l 3.68.3.73(2H,rn) t 4.25(2H i q,J=7.2Hz),4.36 
(2H,s),5.02(2H,s) t 6.66(2H > d ( J=8.8Hz),7.22l2H.d l J=8.8Hz) l 7.66(lH l dd,J=1.6Hz,8.8Hz) i 
7.82(1H.ddJ=1.6Hz3.8Hz)J.91(1H,s).8.02(1H l d,J^.8Hz)3.10(lH,d.J=8.8Hz).8.48(1H,s) 
,9-28(2H.s).9.51(2H,s),10.88(1H l s) 


40 


58 


NMR(DMSO-d 6 ) 6 :1 .27(3H l t,J=7.6Hz) .2.07-2.1 6(1 H.m).2.39-2.49(lH.m),2.91-3.02(2H,m) t 
3.24-3.42(4H,m).3.72-3-76(2H.m),4.22-4.34(4H.m),4.35(2H t s) ( 5.02(2H > s),6.66(2H.d, 
Js8.8Hz),7.20(2H t d t J=8.8Hz) l 7.41-7.44(3H,m) > 7.61-7.68(3H.m),7.83(1H t dd,J=1.2Hz f 
8.8Hz).7.90{1H,S),8.02(1H,d.J=8.8Hz).8.10(1H.d l J=8.8Hz),8.50(1H l s).9.34(2H > s) i 9.54 
(2H,s).11.41(1H,s) 


45 


59 


NMR(DMSO-dJ <5 :1.27(3H f t, J=7.2Hz), 1.78- 1.83 (2H t m), 3.36-3.38 (2H,m) ,3.44-3.49 (2H,m), 
3.52-3.58(4H,m).4.24(2H,q,J=7.2Hz),4.38^^^ 

(2H l d t J=9.2Hz) l 7.37(4H,s) i 7.64(1H,dd,J*1.2Hz,8.4Hz) f 7.81(1H,dd t J=1.4Hz ? 8.8Hz),7.91 
(lH l s).B.03(1H,d,J=8.8Hz) t 8.11(1H.d,J=8.4Hz).8.47(1H ( s).9.20(2H,s).9.47(2H.s) 


SO 


60 


NMR(DMSO-d e ) 6 :1.15(3H,tJ=7.1Hz)J.73-1.83(2H^).2.53-2.68(2H,m),2.68-2.86(2H.m), 
3.08(3H,s) f 3.29-3.41(6H.m) i 4.03(2H.brs),4.97(2H ( s),6.58(2H l d,J=8.BHz) > 7.16 
(2H i d l J=8.8Hz) l 7.66(1H l dd,J=1.5Hz f 8.8Hz) f 7.79(lH t dd ) J=1.5Hz l 8.8Hz),7.92(1H t s).8.01 
(1H t d.J=8.8Hz).8.10(1H,d.J=8.8Hz),8.45(1H l s).9.18(2H f s).9.45(2H,s) 
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Table 21 





Ex 


DATA 


5 


61 


NMH(UMbU-a 6 ) 0.1. 79-1. 85(2H,m^ 

3.36-3.39(2H,m);3.42-3.45(2H.m)A96£^^^^ 

7.15(2H t d,J=:9.0H2),7.64(1H,dd,J=1.5Hz.8.3H2) i 7.79(1H l dd l J=1.5H2 l 8.8Hz),7.88(1H ( s), 
7.99(1 H,s),8.05f1H > s) l 8.39[lH,s} 1 9.90(2H.br) 


70 


62 


NMR(DMSO-dJ (5 :1 .16(3H.t,J=74H2),2.05-2.1^ 

(2H ( m) > 3.92-3.96(2H l m),4.05(2H i q l J=7.4IHz)3.06(2H,s).6.91(1H l d,J=9.2Hz),7.57(lH l dJ= 

9.2Hz)7.63(lH,dd f J=1.5H2.8.8Hz),7.84(1H,dd i J=1.2Hz,8.8Hz).7.89(1H,s).7.91(1H.d,J=2.5 

Hz),805(lH,d,J=8.8Hz),8.13(1H l d,J=8.8Hz) l 8.50(1H l s) t 9.37(2H,s).9.53(2H,s) ( 9.58(2H,s) 


15 


63 


NMRfDMSO-dJ 5:1.1 9(3H,t.J=1 .2Hz), 2.04-2.1 1 (2H,m),2.39(2H,t ( J=6.4Hz).2.58{2H,t f J=6.4 
H2).3.10-3.20{4H l m).3.64.3.68(2H r m) J 3.91-3.95(2H,m),4.07(2H,q t J=7.2Hz).5.03{2H,s). 
(1H.dJ=8.0Hz).755-7.61(2H.m).7.83(1H.d,J=8.8H2),7.87(1H,s) i 7.95(1H l d.J=2.8Hz),8.03 
(1H l d,J=8.8Hz).8.12(1H,d l J=8.8Hz).B.49(1H.s),9.35(2H,s),9.45(2H,s).9.56(2H,S) 


20 


64 


NMR(DMSO-dJ <5 :0.87(3HXJ=7.2Hz)^^ 

2.03(2H,s).2.26(1H,s) ( 3.26(1.3H,s),3.2fi(0.7H,s) i 3.52-3.78(8H.m),3S9(2H,U=6.8Hz) i 5.02 
(2H.s).670^73(2H > m),6.95-700(2H,m)7.60-7.64(1H l m)J.83-7.87(2H I m).8.02-8.06 
(1H,m),8.13(1H.d,J=8.8Hz),8.49(0.3H,s),8.55(0.7H,s).8.73(0.7H > s) t 8.89(0.3H ( s),9.41(2H t s) 
,9.45(1 H,s).9.60-9.62(2H.m) 


25 


65 


NMR(DMSO-dJ0:1.14-1.17(6H,m) t 17^^ 

3.24(OTH l s).3.50-378(8H,m),4.82-4.89(1H ( m) ( 5.02(2H.s) l 6.69-6.75(2H t m),6.94.7.00 

(2H l rn) l 7.63(1H,d,J=8.8Hz).7.83-7.87(2H l m) ( 8.03-8.06(1H,m) t 8.12(1H i d.J=8.8Hz),8.50 

{0.4H,s),8.56(0-6H f s) l 8J5(0.6H.s).8.92(0.4H,s) i 9.43-9.48(3H t m).9.61-9.64(2H r m) 


30 


66 


NMR(DM$0-d 6 )<^178-1.85(2H,m),2^ 

5X2(2H,s).6.69-673(2H l m] l 6.83(1H.s) l 6.99-7.04(2H,m)J.41(1H,s)7.6V7.65(1H > m^ 
7.84(1 H t m) l 7.92(0.7H.s) ( 7.94(0.3H,s),8.01(1H,d,J=8.8Hz),8.12(1H > d,J=8.8Hz).8.46(0.3H f s 
),8.50(0.7H,s).8.67(0.7H.S),8.81(0.3H.s),9.34(2H ( s),9.38-9.41(lH,m),9.55-9.57(2H.m) 


67 


NMR(DMSO-dj) 6 :0.96-1.00(3H,m) ,1 J8-1.86(2H l m),2.04(2Ks) < 2.25(1H t s),3.00.3.07(4H l m), 
3.43-3.56(4H,ni),3.57-374(4H l m),5.01(2H,S),6.68-672(2H ( m),6.9B-7.03(2H,m).7.61-7.65 
(1H,m),7.79-7.82(1H,m)7.88-7.92(2H l m) l 8.03(1H f d,J=8.8Hz).8.12(lH,d,J=87Hz) l 8-44 
(0.3H,s).8.47(07H,s),B.61(07H.s),874(0.3H I s).9.25(2H.s),9,30-9.33(1H.m).9.53(2H.s) 


35 


66 


NMR(DMSOHj 6 )(5:078(1.2KU=7.2Hz) > 0.B4(1.8HA ) J=7.2Hz) ( 0.95-1.00(3H f m) f 1^ 
(2H.m),2.07(1 .8H3),2.25(1 .2H^ 

374{4H,m),5.01 (2H,s).6.6S-671 (2H.m) , 6.96-7.00 (2H,m) 7.67-772(1 H,m)7.80-7.84(1 Km) 
7.89(0.6H t s)7.92(0.4H,s).8.02(0.6Ks).8.05(0.4H,s) r 8.11(0.6H t s).8.13(0.4H,s) t 8.43(0.4H,s 
) > 8.48{0.6H.s).8.66(0.6H.s) 1 8.80{0.4H,s).9.29(2H,s).9.37-9.39(1H,m).9.53-9.55(2H 1 m) 


40 


69 


NMR(DMSO-de) 6 :1 .1 5(3H t m).1 79-1 .88(2H,m),2.03(2H,s).2.26(1 H,s),3.48-3.61 (4H,m), 
3.65-378(4H f m) t 4.10(2H.q>6.9Hz),4.98{2H,s),6.65.672(2H,m) ( 6.96-7.06(2H,m)7.59 
(1 H,d,J=8.8Hz)7.82(1 H,dd,J=1 .9Hz.B.8Hz)7.B5(1 H,s) ,8 .03 (1 H.d, J=8.8Hz) ,8. 1 1 (1 H.d, 
J=8.8Hz).8.52(1H.d l J=8.8Hz),8.63(0.7H,s),8.77(0.3H,s) f 9.30(3H t s),9.53(3H.s) 


45 


70 


NMR(DMSO-cy 6 :1 .22(3H,U=7.3Hz). 1.77-1 .87 (2H ) m).2.06(07H i s).2.27(0.3H,s), 3.46-3.79 
(aH.m),4.1 1 (2H,q f J=7.3Hz).4.23(2H.d,J=5.9Hz),5.60{2H f s) f 673-6.81 (2H,m) ,6.93-7.00 
(2H,m)7.09(07H,U=5.8H^ 

7.83(1H ( s)7.99-8.40(1H,m),8.11(1H l d.J=8.8Hz),8.47(0.3H.s) ( 8.53(07H,s),870(07H.s) l 
8.80(0.3H.s).9.32(2H,s),9.41-9.46(1H,m),9.51-9.80{2H,m) 


50 


71 


NMR(DMS0-d«) 6 :1 79-1 .88(2H.m) .2.05 (2H.s),2.26(1 H.s),3.49-379(BH,m) f 3.89(1 .3H,s).3.91 
(0.7H.s) t 5.05(2H.s).671-678(2H.m)7.05-7.12(2H,m)7.59-7.64(1H,m)7.80-7.8^ 
7.91(1 H.d J=8.8Hz).8.03(1H^ 

(07H.s).8.66(0.7H.s),8.81(0.3H.s).9.29-9.37(3H.m).9.53-9.58(2H.m) 
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Table 22 





Ex 


DATA 


5 
10 


72 


NMR(DMSOhJ 6 ) $ ;1. 14-1.18^ 

3 37(0 8H si 3 56-3 61 (2H ml 3 66-3 94f6H ml 4 01-4 07f?H ml 5 Q5/2H si 6 89-6 95 
(1H,m)7.50-7.53(1H,m)7.63(1H,d,J=8.4Hz) ( 7.84-7.93(3H l m),8.04-8.08(1H ) m) f 8.13 
(1H.d,J=8.4Hz),8.52(0.4H,s).8.56(0.6H,s),8.84(0.6H,s},8.93(0.4H,s).9.44{2H,s).9.53-9.56 
{1H,m),9.64(2H ( s) 


15 




(2H.m),2.55-2.61(2HM338-3.62(2H,m)^ 

6^1-6.97(1H,m)7.51-7.61(2H,m)7.83-7.88(2H l m),7.93(1H,dd t J=2.4Hi l 12.8Hz),8.04 
(1H.ddJ=3.2Hz i 8.8Hz) ( BJ2(1Hxl.^ 

ia ill _ \ n ^ A/All — \ t\ &f\tf\ it I V A r f lr\ j"»u —I <"i ("**s/»"»U _ \ 

(0.4H.s),9.42(2H,s).9.52(0.4H r s),9.56(0.6H,s).9.62(2H 




74 


NMR(DMSO-d,0$:2.02-2.09(2H,m),3.0l-3.09^^ 

3.69(2H,m).4.18(2H,q l J=5.4Hz).5.e2(2H,s) l 675(2H.d l J=8.7Hz) I 6.97-7-03(2H,m),7,69 

(1H.d,J=87Hz)7.80(1H,dJ=8.7Hz)7.92{1H,s) l 8.01(1H.d>87Hz),8.10(1H l d l J=8.7Hz) ( 

8.44(lH,s),9.11-9.19(4H ( m),9.47(2H.s) ( 12.53(1H l br) 


20 


75 


NMR(DMSO-dJ 6 :1. 78-1 .88(2H,m) f 2.07(0.7H,s),2.26{0.3H.s),3.45-3.76(8H,s) .4.1 8(2H,d.J=: - 
5.4Hz),5.60(2H,s),6.74-6.81 (2H t m),6.94(1H.U=5.4Hz),6.95-7.02(2H.m),7.68(1H,d ( J=8.3 
Hz)7J9-7.83(1H.m)7.92(1H,s) l 7.99-8.03(lH.m),8.11(1H l d,J=8.3Hz),8.45(0.3H.S) l 8.50 
(0.7H.s).8.64(0.7H,s).8.76{0.3H.s) t 9.24(2H,s),9.34(1H,s).9.48-9.54(2H.m),12.56(1H.br) 


25 


76 


NMRpMSO-dJ 5 :2.73(3H t s),3.0V3.11 (aH^^SI-S.SSfeH.ml.S.Sa-S.SStaH.mi^^SiaH.s), 
5.02(2H,S) ( 6.66(2H l d ( J=8.8Hz),7.22{2H,d.J=8.8Hz),7.67(1H,d,J=8.8Hz),7.80(1H l dd ( 
J=2.0Hz,8.8Hz)J.92(1H,s),8.02(1H.dJ^ 
9.47(2H,S),1 0.73(1 H t s) 


30 


77 


NMRpMSO-dJd:0.87(3H,tJ*7.4Hz)J.22-1.3^^ 
2.32-2.43(1H i m),2.95-3.05{4H,m),3.25-3.^ 

6.66{2H.d,J^9.2Hz)J.22(2H # d > J=9.2Hz) ,7.67(1 H.dd, J=1 .2Hz,8.8Hz),7.82(1 H.dd. 

J=1.2Hz,8.8Hz),7.91(1H ( s) l 8.02(1H,d,J=8.8Hz) > 8.10(lH.d I J=8.8Hz) f 8.49(lH,s) t 9.32(2H.s) l 

9.53(2H,s).l0.96(lH,s) 


35 


78 


NMR(DMSO-dJ 6 :2.08-2.16(1 H t m),^38-2.49(1H,m) t 2.92-3.02{2H,m).3.24-3.46(4H.m) l 3.72- 
3.77(2H,m)A23(2H ( s).4.25-4.35(2H.m),5.02^^ 

)J.41-7.44(3H l m)760-7.64(2H l rn),7.67(1H t dd,J=1.5Hz l 8.8Hz),7.82(1H ( dd.J=1.2Hz.8.8Hz 
).7.90(1H,s) I 8.02(1H t d l J^8.8Hz),8.10(1H,d,J=8.8Hz).8,49(lH ( s),9.32(2H.s) l 9.53(2H,s) l 
1 1.35(1 H.s) 


40 


79 


NMRpMSO-dJ 6 :1. 79-1. 84(1 H t m),3.35-3.39(2H,m),3.45-3.49{2H^ 

3.62(2H,m) l 4.26(2H,s),5.00(2H,s) l 6.70(2H,d,J=8.8Hz) t 7.19(2H,d,J=8.8Hz),7.51(4H l s),7.65 
(1H f dd.J=1.0Hz,8.8Hz),7.83(1H.dd,J=0.9Hz.8.8Hz) ,7.91 (1H.s) ,8.03(1 H,d,J=:8.BHz).8.10 % 
(1H.d.J=r8.8Hz),8.51(1H.S).9.38(2H.s),9.56(2H.s) 


45 


80 


NMR(DMS0^ 6 )d:1.98-2.05(2H,m)3.06-3.17(4H^ 

(2H^),5.03(2H l s) ( 6.68(lH l d,J=9.2Hz).7.59(1H.ddJ=2.8Hz,9.2Hz)7.66-7.69(1H.m).7.79- 
7 A?MH ml 7 95MH si R 07- A (W?H ml fl 11f1H rl J~B 4H7I 8 4QMH si 9 09f2H si 9 21 
(2H.s),9.48(2H,s) 


81 


NMR(DMSO-dg) 5 :2.06-2.12(2H,m) l 3.12-3.22(4H,m),3.31 (2H,$),3.66-3.70(2H.m),3.95-3.98 
(2H i m) t 5.06(2H£)7.01(1H i d i Js9.2^ 

7.95(2H.m) f 8.05(1H l d l J=8.0Hz),8.13(lH,d,J=8.8Hz),8.50(lH,s).9.40{2H.s).9.60{4H,s) 


50 


82 


NMRjOMSO-dJ 6 :1 .79-1 .86(2H,m).2.1 3(1 .8H.s).2.27(1 .2H,s),3.27(1 ^H.sJ^StO.aH.sJ.S.SS- 
3.62(2H l m) t 3.68-3.92(6H ( m),5.04(2H i s) l 6.88-6.94(1H l m).7.49-7.56(1H l m),7.63 
(1H4>8.4Hz)7.83-7.86(1H,m)7.90-7.94(2H.m]3.Q3-8.06(1H l m) t 8.13(1H,d l J^8.8Hz) l 
8.50(0.4H.s).8.54(0.6H,s),8.79(0.6H 1 s).8.88(04H.s).9.40(2H.s).9.48(1H,s).9.61(2H,S) 
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Table 23 



Ex 


DATA 


83 


NMR(DMSO-dJ<5:2.06-2.12(2H.m)^ 

3.65.3.69(2H,m).3.93.3.97(2H,m).5.26(2H,s),6.97.7.02(1H l m),7.59-7.67{2H t m),7.83 
(1 H,dd.J*2.0Hz.8.BHz),7.89(1 H.s) ,7.96(1 H.d J=2.4Hz),8.02(1 H,d.J=8.8Hz), 
8.12(1H.d.J=8.8Hz),8.50(1H.s) f 9.38(2H l s) l 9.51(2H.s).9.58(2H,s) 


84 


NMR(DMSO-dJ 6 :1.81-1.87(2H,m).2.14(2H,s).2.28(1 H.s) .2.3t-Z37(2H,m), 2.51 •2.55(2H,m) i 

3.59-3.^(2H,m) t 370^.96(6H l m) l 5.03(2H l s),6.94.7.00(1H,m)J.55-7.61(2H l m)7^^ 
{2H,m),7.00(1H,dd,J=2.4HzJ2.0Hz),8^ 

8.55(07H,s),8.82(0.7H.s) ( 8.91(0.3H.s) l 9.44(2H,sl.9.53(0.3H,s] 9.S7(0.7H si 9 63(2H s) 


85 


NMR(DMSO-dJ 5 :1.86-1.94{2H,m^^ 

(4H l m),3.48-3.51(2H.m),4.97(2H,s),6.60(2H,d.J=9.0Hz) l 7.17(2H,dJ=9.0Hz),7.67 
(1H t d,J=8.8Hz),7.79(lH,d,J=8.8Hz)J.91(1H,s).8.01(1H,d.J=8.8Hz).8.09{1H,d,J=a8Hz), 
8.46(1 H,s).9.27(2H.S).9.46(2H,s) 


86 


NMR(DMSO-d-) 6 :0.96f6H s) 2.86-2 89 (2H rrrt 3 09 HH ^ ^ w>u m\ ^ *mtou c\ ^ is 

(2H.U=5.4Hz).4.99(2H.s).6.74(2H.cl.J=8.8Hz),7.19(2H.d.J=8.8Hz),7.67(1H,d(J.J=1.4Hz. 
8.8Hz).7.83(1H.dd > J=1.9H2.8.8Hz).7.91(1H.s),8.01{1H.d,J=8.8H2),8.09(1H,d l J=8.8H2). 
8.51 (1 H.S),9.37(4H,s).9.56{2H,s) 


87 


3.34(1 H l s),3.43-3.54(4H.m),3.81-3.86(2H,m).4.9S(2H,s) I 6.68{lKd.J=9.2Hz) i 6.72 

(1 H.d, J=9.2Hz),7.1 6-7.21 (2H,m), 7.65-7.68(1 H f m) f 7.84(1 H,dd J=1 .6Hz,8.4Hz),7.90(1 H,s), 

8.01(1 H,d.J=:8.4Hz),8.09(1H l d,J=8.4Hz),8.52{lH,s),8.88(0.5H t s) t 8.91{0.5H.s).9.43-9.47 
(3H,m),9.59(2H,s) 


88 


iNmn\uriviov H /-u 6 ; u . i.»o-£.uoim,^j,o.u/is,onj,o.UD-3. 13(^,2^,3.15-3.22(^,2^,3.40-3.45 
(m f 2H) l 3.61.3.68(m,2H) l 4.99(s ( 2H).6.71{d.2H>8.8Hz),6.89(s,1H) ( 7.20(d f 2H i J=9.3Hz), 
7.70(dd l lH,J=1.9Hz i 8.8Hz),7.82(d f 1H,J=8.8Hz),8.05(d.1HJ=1.5Hz),8.84-8.91 (m,2H),8.95 
(s,2H),9.25(s.2H) 


89 


»>*i» t n^iyiov_A-vj^ u .i.ou i •o3v m *^ n /»^'y^\s,cnj,4t^ois,in),j.UB\S f on) 
3.64{m,1H).3.65-3.78(m,3H),4.99(s,2H)^ 

(s f 0.7H),6.88(s,0.3H),7.18(d,1.4KJ=8.8Hz),7.18(d,0.6H.J=8.9Hz),7.72(dd,1H f J=2.0HZ, 
8.8Hz).7.82(d.lH f J=8.8Hz).8.08(d,0.3H.J=1.9Hz),8.U(d,0.7H,J=1.4HZ).8.62(S,0.7H} t 8.76 
(s.0.3H),9.1 2(s,2H),9.26-9.32(m.1H).9.32-9.42(m,2H) 


90 


NMRIDMSO-da) 6:1. 82-1. 89(2H f m) I 3.42-3.46(2H,m).3.59-3.64(4H,m).3.63-3.B7<2H,m),4.22 
(2H.s)A98(2H,s),6.69(2H.d.J=8.8Hz),7^^^ 

8.4Hz),7.74(1 H.dd, J=1 .6Hz,8.4Hz),7.87(1 H,s),8.00{1 H,d, Jo8.4Hz).8.09(1 H.d, J=8.4Hz), 
8.12-8.16(2H,m),8.38(1H.s),13.B6(1H.s) 


91 


NMR(DMSO-dJ<5:2.06-2.13(lH,m),2.28-2.42{1H.m).3.70(1.5H.s) ,2.72(1 .SH.s) ,2.99-3.08 
(2H,m).3.26-3.40(4H,m),3.62-3.76(2H,m).4.24(2H.s),5.02(2H.s).6.66(2H.d.J=9.2Hz)J^2 
(2H,d.J=9.2Hz).7.66(1H.dd,J=1.6Hz.8.4Hz),7.73(1H.dd.J=1.6Hz.8.4Hz) l 7.89(1H,s),8.01 
(1H»dJ=8.8Hz).8.08(1H,d.J=8.8Hz) > 8.38(1H,s).8.96«9.50(2H.br).11^4(1H.s) 


92 


NMR(DMSOKyd:1.98-2.05(2H.m),2.55^ 
(2H,m),3.64(3H,s) l 3.92(2H,S),5.01(2H^ 

(1H.d t J=7.2Hz) f 7.81(1H,s),7.89-7.94(2H,m),8.00(1H,dd.J=2.0Hz.8.8Hz),8.51(1H.s).9^0 
WM 


93 


NMR(DMSO-de) 6 :2.00-2.10(2H t m) f 3.00-3.08(2H,m),3.08-3.16(2H f fn) i 3.38-3.45(2H t m). 
3.60-370(2H 1 m)A24(2H,s),5.01(2H,s),6^ 

(1H l dd l J=1.6Hz.8.8Hz),7.73(1H,dd,J=1.6Hz,8.8Hz) l 7.89(1H l s),8.01(1H,d,J*8.BHz) t 8.08 
(1 H.d,J=8.8Hz),8.37(1 H.S),9.33(4H,br),1 1 .43(1H.br) 


94 


NMR(DMSO^ 6 )^.2.02-2.14(1H,m),2.2^^ 
. .3.24-3.44(4H l m),3.59-3.74(2H,m)^ 
7.67-7.74(2H,m),7.91 (1 H.br S).7.98(lH.d,J=8.6Hz).8.07(1 H,d,J=:8.6Hz),8.33(1 H,br s) 
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Table 24 



Ex 


DATA 


95 


NMR(DMSO-d6) <^126{3HXJ^-8^ 

3.52-336(2H.m),3.62-3.66(2H,rn),4.23(2H,q,J=6.8Hz),4.33(2H,s),4.93(2H l s) f 5.94(2H,s) f 
6.66(2H,d,J=9.2H2).671(2H l dJ=64Hz)7.13(2H l dJ=9.2H2)7.43(lH t dd,J=1.8Hz,8.8H2), 
7 69(1 H si 7 82-7 85f3H ml 8 06(2H d J=9 2Hzl 8 13(1 H si 9 79(1 H si 


98 


NMR(DMSO-d 6 )<^1.27(3H,t.J=7.2H^ 

(4H,m).3.50-3.53(2H l m),4.24(2H ( q,J=7.2Hz) l 4.34(2H,s) l 4.95(2H > s) > 5.91(2H ( s),6.61(2H,d, 

lq ou|t1 7 IfihH H f-Q 0U|t\ 7 dfi/IM rtrl 1—1 RM7 R PHtA 7 71MHc\7 R1.7 m\ 7 RR 

j^y.iinz/.f . i o^cn,u,J = a.£nz/, / .«*oi i n,ua,u= i.onz.o.unz/,/./ 1 n,sj,/\oi*/\o^ifcn,inj, r .oo 
(1 H,d ,J=8.0Hz),8.14(1 H,s).9.77(1 H.s) 


97 


NMR(DMSO-dj) <5 :1.27(3H l t,J=6.8Hz) i 2.00-2.04(2H,m),2.98-3.08(2H l m),3.08-3.1 7(2H,m), 
3.38-3.45(2H,m),3.60-3.70(2H ( m),4.24{2H,q l J=6.8Hz) t 4.36(2H,s) f 5.01(2H l s),6.69(2H,d,J= 
8.8Hz)y.21(2H.d,J=8.8Hz)7.65{lH l ddJ=1.6Hz,8.8Hz),7.73(lH,dd,J=1.6Hz.8.8Hz),7.89 
(1H.s).8.02(1H,d,J=8.3Hz),8.08(1H f d.J=8.8Hz) r 8.38(lH,s),9.37(4H l br).11.42(1H,or) 


98 


NMR(DMSO-de) :2.08-2.25{2H,m),2.67(3H^ 

4.92(2H.S).6.62(2H,d)7M7(2H,d)J.28(lH.q)7.64(1H.d)7.71(1H.d).7.91(1H.s),7.97(lH.d) i 
8.04(1 H.d) ,8.29(1 H,s), 1 0.45-1 0.60(1 H.brs) 


99 


NMR(DMSO-dJ <5 :2.04-2.14(1H,m).2.22-2.34(1H I m),2.73(3H l d),2.78(5H l s),2.99-3.10(2H,m), . 
3.25-3.43(3H.m) > 3.56-3.92(3H f m) t 4.99(2H,s).6.63(2H.d).7.21(2H.d),7-65(1H f dd).7.72 
(1H,dd).7.87(1H.s),8.00(1H,d),8.07(1H.d) l 8.85-9.35(1H,br] t 10.82-10.94(1H,brs).11.20- 
11. 42(1 H.brs) 


100 


NMRpMSO-dJ <3 ^.04-2.12(1 H,m) f 2.27-2.39(1H,m),2.71(1.5H,S) ,2.72(1 .5H,S) I 2.98-3.08 
(5H.m).3.23-3.42(4H.m),3.60-375(2H^ 

7.23(2H,d l J=8.8Hz).7.66(1H.dd,J-2.0Hz,8.4Hz).7.72(2H t dd,J=1.6Hz,8.4Hz),7.90(lH,s), 

a.oooH.d^s.sHzj.s^OH.d.j^.sHzi^.sedH.si.ii.ogdH.s) 


101 


NMR{DMSO-dja:1.24(3H,t,J=7.1Hz),1^ 

3.10-3.20(2H,m),4.08(2H l d,J=7.lHz),5.07(2H,s),5.90(2H,s) t 6.53(2H,d.J=8.8Hz),7.07(2H f d, 
J=8.8Hz),7.49(1 H.dd.J=1 .5Hz.8.3Hz).7.69(1 H, br s)777-783(3H.m),8.09(1 H,s).9.74(1 H,s) 


102 


NMR(DMSO-d«) 5 2.04-2.1 5(1 H,m),2.27-2.40(1 H,m),27l {3H,d,J=4.8Hz),2.94-3.1 1 (2H,m), 
3.25.3.47(4H.m),3.60-3.75(2H,m).3.91(3H ( s) ( 4.88(2H,s) I 6.62(2H,d l J=9.2Hz),7.18(2H.d. 
J=9.2Hz)773-7.80(2H i m),7-96(lH,s).8.00(1H,d,J=:7.6Hz).8.0a(1H f d I J=7.6HZ) t 8.43(lH t S), 
1 0.65(1 H,brs) ,11-31(1 H.brs),1 1 .63(1 H.brs) 


103 


NMRJDMSO-de) 6 :1 .27(3H,t,J=7.2Hz),1 .85-1.93(2H l m) f 2.34(3H,s),2.52-2.75(2H,fn),3.32- 
3.35(4H.m),3.45-3.49(2H,m).3.65(3H,s},4.24(2H,q,J«7.2Hz) 1 4.35(2H,s).4.9a(2H.s) 1 6.60 
(2H.d.J=8.8Hz).7.l6(2H,d J=8.8Hz), 7.57(1 H.dd.Jsl 2Hz,8.8Hz),7.82(1 H.s),7.92-7.95 
(2H.m).8.01(1n,dd,J=1.6Hz,8.8Hz},8.52(m 


104 


NMR(DMSO-dJ 5:2.02-2.15(lH,m),2.3O-2.40(1H,m).2.67(3H,s),2.71(3H.d l J=4.9Hz),2.98- 
3.10(2H,m),3.24-3.44(4H,m),3.60-3.75(2H,rn),3.92(3H,s) l 4.94(2H,s) l 6.63(2H,d.J=9.0Hz), 
7J8(2H.d,J^.0Hz).7.69(1H,dd,J=1.6Hz,8.7Hz) > 778(1H.dd l J=1.6Hz,87Hz).7.93:iH.brs}, 

QA1MUI#4 1 B<3Ut\ flhoMUH I.Q 4U,t Q ^CM Ul Kre\ 1 rt R£M U e\ 1 1 H hrc\ 1 1 fi*\ 

o.Ql tin^.J^.onz), o.Uo{ in.u.Jso.onZj.o.HOiinpDrs^iu.Dopn.S;,! n.orsj.i 1 .do 
(1H.S) 


105 


NMRpMSO-dJ 6 : 1.76-1 .86{2H,m),2.l9(3H t s) ^.35-2.42 (2H,m),2.75(3H,s),3.32(6H,s), 
3.37-3.44(2H,m),3.64(4H.s).4.93(2H,s),6.55(2H,d l J=9.lHz),7.12(2H,d,J=9.lHz) f 7.47- 
7 59(1 H ml 7 80(1 H brsl 7 91-8 03(3H m),8.51 (1H.s),9.17(1H,brsl 


106 


NMR(DMSO-dJd:2.04-2.li5(2H,m).2.25-2.35(lH l m)^.73(3H,d I J=4.3Hz).3.02-3.10(2H 
3.04(3H,s),3.25-375(6H,m) ( 3.91(3H.s).5^ 

> 7.69(1H,dd l J=1.5Hz,8.3Hz),7.78(1H,dd.J=1.5Hz ( 8.3Hz),778{1H,dd.J=1.5Hz,8.3Hz)7.94( 
1H.brs).8.02(1H.d>8.6Hz).8.08(1H,dJ^ 


107 


NMR(DMSO^e)d:1.23(3H.tJ=7.1Hz).1.91(2H l brs),2.54(3H.s).2.65(2H.brs)^ 

2.93(2H ( brs).3.06(2H.brs) ( 3.64(3H,s),4.04(2H l q l J=70Hz) t 5.10(2H,s),6.47(2H,d> 
>.07(2H l d l J=8.6Hz)7.62(lH,dd,J=1.2Hz.8.6Hz)779(1H.brs)7.87-7.99(3H,m).8.46 
(1H.brs),9.16(1H,brs) 
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Table 25 
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NH, 



Ex 


R 1 


X> 


X 


Y 


R 2 


108 


-C(=NH)-Me 




-SO,- 


-4-Ph- 


-COOH 


109 


-Me 


U 




-4-Ph- 


-COOH * 


110 


-C{=NH)-Me 


-S0 2 - 


-4-Ph- 


-COOEt 


111 


-C(=NH)-Me 


-co- 


-4-Ph- 


-COOH 


112 


-Me 


-co- 


-4-Ph- 


-COOH 


113 


-C{=NH)-Me 


-so 2 - 


-3-Ph- 


-COOH 


114 


-Me 


-so,- 


-3-Ph- 


-COOH 


115 


-C(«NH)-Me 


-co- . 


-3-Ph- 


-COOH 


116 


-COOEt 


-S0 2 - 


-CH,- 


-COOH 


117 


-CONH, 


-S0 ? - 


-CH,- 


-COOH 


118 


-CONHMe 


-so ? - 


-CH 3 - 


-COOH 


119 


-CON(Me)* 


-so,. 


-CH>- 


-COOH I 


120 


-Me 


XX 


-co- 


-CH ? - 


-COOH 


121 


-Me 


-co- 


-CH,CH,- 


-COOH „ 


122 


-Me 


-S0 2 - 


-CH,- 


-COOH 


123 


*Me 


-S0 7 - 


-CH 2 - 


-COOEf 


124 


•Me 


-so 2 - 


-CH 2 CVV 


-COOH 


125 


-C(=HN)-Me 


-co- 


-CH,- 


-COOH 


126 


-C(=HN)-Me 


-co- 


-CH,CH*- 


-COOH 


127 


-C(=HN)-Me 


-so ? - 


-CH»- 


-COOH 


128 


-C(=HN)-Me 


-S0 2 - 


-CH,- 


-COOEt 


129 


-C(=HN)-Me | 


-so,- 


-CH,CK- 


-COOH 
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R 1 


X 


Y 


R 2 


130 




-Me 


-CO- 


-CH,- 


-COOH 


131 


•Me 


-CO- 


-CH,CH,- 


-COOH 


132 


-Me 


-SO ? - 


-CH,- 


-COOH 


133 




-Me 


-S0 2 - 


-CH,- 


-COOEt 


134 




-Me 


-so,- 


-CH,CHj- 


-COOH 


135 




-C(=HN)-Me 


-C0- 


-CH,- 


-COOH 


136 




-C(*HN)-Me 


-co- 


-CHjCH,- 


-COOH 


137 




-C(=HN)-Me 


-so,. 


-CH,. 


-COOH 


138 




-C(=HN)-Me 


-so,- 


-CH,- 


-COOEt 


139 




-C(=HN)-Me 


-so ? - 


-CH,CKr 


•COOH 
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Table 27 





JO0L 




X 


Y 


R* 


140 




-Me 


-CO 


-CH,- 


-COOH 


141 


•Me 


-co- 


-CH,CH,- 


-COOH 


142 


-Me 


-so ? - 


-CH,- 


-COOH 


143 


-Me 


-SO ? - 


-CH,- 


-COOEt 


144 


-Me 


-so,- 


-CH,CH,- 


-COOH 


145 


-C(=HN)-Me 


-co- 


-CH,- 


-COOH 


146 


-C(=HN)-Me 


-co- 


-CH,CH ? - 


-COOH 


147 


-C{=HN)-Me 


-so*- 


•CH,- 


-COOH 


148 


-C(=HN)-Me 


-S0 9 - 


-CH 3 - 


-COOEt 


149 


-C(=HN)-Me 


-S0 7 - 


-CH,CH,- 


-COOH 


150 


H 


-Me 


-co- 


-CH,- 


-COOH 


151 


-Me 


-co- 


-CH,CH,- 


-COOH 


152 


-Me 


-so,- 


-CH,- 


-COOH 


153 


-Me 


-so ? - 


-CH ? - 


-COOEt 


154 


-Me 


-so ? - 


-CH,CH,- 


-COOH 


155 


-C(=HN)-Me 


-co 




-COOH 


156 


-C(=HN)-Me 


-co 


-CH,CH,- 


-COOH 


157 


-C(=HN)-Me 


-so,- 


-CH 7 - 


-COOH 


158 


-C(=HN)-Me 


-so 2 - 


-CH 2 - 


-COOEt 


159 


-C(=HN)-Me 


-so ? - 


-GH ? CH 2 ~ 


-COOH 


160 


H 


-Me 


-co- 


-CH,- 


-COOH 


161 


-Me 


-co 




-COOH 


162 


-Me 


-so,. 


-CH 2 - 


-COOH 


163 


-Me 


-so 2 - 


-CH,- 


-COOEt 


164 


-Me 


-so r 


-CH^CH^- 


-COOH 


165 


-C(=HN)-Me 


-CO- 


-CH ? - 


-COOH 


166 


-U(=nN)-lvJe 


•CO- 


-orison*- 


-uUOn 


167 


-C{=HN)-Me 


-so,- 


-CH 7 - 


-COOH 


168 


-C(=HN)-Me 


-so,- 


-CH,- 


-COOEt 


169 


-C{=HN)-Me 


-so,- 


-CH,CH,- 


-COOH 


170 




-Me 


-CO- 


-CH 7 - 


-COOH 


171 


-Me 


-co 


-CH^CHj- 


•COOH 


172 


-Me 


-so ? - 


-CH ? - 


•COOH 


173 


-Me 


-so ? - 


-CH 2 - 


-COOEt 


174 


-Me 


-so r 


-CH,CH*- 


-COOH 


175 


-C(=HN)-Me 


-co 


-CH 7 - 


-COOH 


176 


-C(=HN)-Me 


-co 


•CH^CHj* 


-COOH 


177 


-C(sHN)-Me 


-so ? - 


-ch 2 - 


-COOH 


178 


-C{=HNVMe 


-so ? - 


-CH,- 


-COOEt 


179 


-C(=HN)-Me 


-so,- 


-CH 7 CH,- 


-COOH 
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Claims 

1. A hexahydro-1.4-diazepine derivative represented by the following general formula (I) or its pharmaceutical^ 
acceptable salt: 



70 





(I) 



(wherein the symbols have the following meanings: 

A: a phenylene or pyridylene group (which may be substituted), 
B: forming a 5- or 6-membered aryl or heteroaryl, 

X: a group of formula. -CO-, -CONH-, -CSNH-, - S0 2 -, -S0 2 NH-, or -S0 2 N(-lower alkyl)-. 
Y: a bond or a lower alkylene group, 

R 1 : a hydrogen atom, or a lower alkyl. -L-aryl, -L-heteroaryl, -L-COO-R 6 . -L-CON(-R 6 )-R 7 -C(=NH)-NH? or - 
C(=NH)-lower alkyl group, ' >. 

R 2 : a hydrogen atom, an -O-lower alkyl, -COOH. - COO-lower alkyl. -CONH 2 , -CONH-lower alkyl, or -CON-di- 
lower alkyl group, or an aryl or heteroaryl group (which may be substituted). 
R^: an amidino group or a group capable of being converted into an amidino group in a living body, 

R 6' *V 3 hydrogen atom or a ,ower 8 *y | 9 rou P' wnicn "^y be the same or different, 
R , R : a hydrogen atom or a lower alkyl group, which may be the same or different, and 
L: a bond or a lower alkylene group.) 

2. The hexahydro-1 ,4<Jiazepine derivative or its pharmaceutical^ acceptable salt as claimed in claim 1 . wherein the 
35 ring 



c© 



is naphthalene or benzofuran. 



3. The hexahydro-1 ,4<fiazepine derivative or its pharmaceutical^ acceptable salt as claimed in claim 2, wherein R 4 
and R a are each a hydrogen atom. 

4. The hexahydro-1 ,4-diazepine derivative or its pharmaceutical^ acceptable salt as claimed in claim 3, wherein the 
so ring 



55 




is naphthalene; A is a phenylene group (the phenylene group may be substituted with a substituent selected from 



40 
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a halogen atom, or an amino, cyano, nitro, -OH, -COOH, lower alkyl, -O-lower alkyl, or -COO-lower alkyl group), or 
a pyridylene group; and R 3 is an amidino group. 

5. The hexahydro-1 ,4-diazepine derivative or its pharmaceutically acceptable salt as claimed in claim 4, wherein A is 
£ a phenylene or pyridylene group; X is a group of formula, -CO-, -CSNH-, -S0 2 -, or -S0 2 NH-; R 1 is a hydrogen 
atom, or a lower alkyl, pyridyl, or -C(=NH)-CH 3 group; and R 2 is a hydrogen atom or a -COOH, -COO-lower alkyl, 
or tetrazolyl group. 

6. 

N-[4-(4-Acetmidoylhexahydro-1 H-1 ,4-diazepin-1 -yl)phenyO-N-[(7-amidino-2-naphthyl)methyl]acetamide, 
ethyl [N-[4-(4-acetimidoylhexahydro-1 H-1 ,4-diazepin-1 -yl)phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfa- 
moyljacetate, 

ethyl N-[N-[4~(4-acetirnidoylhexahydro-1 H-1 ,4-diazepin-1 -yl)phenyl]-N-[(7-amidino-2-naphthyl)methyI]sulfa- 
15 moyQglycinate, 

ethyl N-[4-(4-acetimidoylhexahydro-1 H-1 ,4-diazepin-1 -yl)phenyl]-N-[(7-amidino-2-naphthyl)methyl]malona- 
mate, 

[N*[6-(4-acetin^oy!hexahydro-1H-1,4-diazepin-^ 
moyljacetic acid. 

20 [N-[4-(4-acetimkioylhexahydro-1 H-1 ,4-diazepin-1 -yl)phenyl)-N-[(7-amidino-2-naphthyl)methyi)sulfamoyl]ace- 

tic acid, 

N-[4-(4-acetimidoylhexahydro-1 H-1 ,4-diazepin-1 -yl)phenyl]-N-f(7-amidino-2-naphthyl)methyl]succinamic acid, 
ethyl N-[4-(4-acetimidoylhexahydro-1 H-1 ,4-diazepin-1 -yl)-3-pyridyl]-N-[(7-amidino-2-naphthyl)methyl]malona- 
mate, 

25 ethyl N-[4-(4-acetimidoy1hexahydro-1 H-1 ,4-diazepin-1 -yl)-3-pyridyl]-N-[(7-amidino-2-naphthyl)methy0succina- 

mate, 

N-[4-(4-acetimidoylhexahydro-1 H-1 ,4-diazepin-1 -yl)phenyO-N-[(7-amidino-2-naphthyl)methyl]thioamidoacetic 
acid, 

N-[4-(4-acetimidoylhexahydro-1 H-1 ,4-diazepin-1 -yl)-3-pyridyl]-N-{(7-amidino-2-naphthyI)methyl]succinamic 
30 acid, or 

pharmaceutically acceptable salts thereof. 

7. A pharmaceutical composition containing the hexahydro-1 ,4-diazepine derivative or its pharmaceutically accepta- 
ble salt as claimed in claim 1 and a pharmaceutically acceptable carrier. 

35 

8. The pharmaceutical composition as claimed in claim 7, which is an activated blood coagulation factor X inhibitor. 
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